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i)         2.4.6.  Sediment  Chemistry 

Appendix  A-12-i  contains  the  results  of  chemical  analysis  of 
sediment  samples  obtained  durinq  October  -  tNlovembor  1074. 
Appendix  A-13-1  contains  the  results  of  analysis  for  selected 
herbicides  in  sediment  samples  collected  duriny  the  October  - 
November  sampling  period. 


Appendix  A-12-2  contains  the  results  of  chemical  analysis  of 
sediment  samples  obtained  during  the  December  1974  -  January 
1975  sampling  period,  and  Appendix  A-i3-2  contains  the  results 
of  analysis  for  selected  herbicides  in  sediment  samples. 
Ice  conditions  during  the  sampling  period  generally  inhibited 
or  prohibited  collection  of  sediment  samples  during  the  second 
sampling  period. 
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APPENDIX  A-12-1 

RESULTS  OF  SEDIMENT  CHEMISTRY  ANALYSIS 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  -  NOVEMBER  19  74 
(Data  are  mg/g  unless  otherwise  noted.) 
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APPENDIX  A-12-2 

RESULTS  OF  SEDIMENT  CHEMISTRY  ANALYSIS 

RBOSP  AQUATIC  BASELINE  STUDIES 

DECEMBER  1974  -  JANUARY  1975 

(Data  are  yg/g) 
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APPENDIX  A-13-1 

RESULTS  OF  SEDIMENT  HERBICIDE  ANALYSIS  RBOSP  AQUATIC 
BASELINE  STUDIES,  OCTOBER  -  NOVEMBER,  197  4 
(Data  are  ug/g) 
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APPENDIX  A-13-2 

RESULTS  OF  SEDIMENT  HERBICIDE  ANALYSIS  RBOSP  AQUATIC 
BASELINE  STUDIES,  DECEMBER  1974  -  JANUARY  197  5 

(Data  are  yg/g) 
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2.4.7.  Mac  r ophy te  s 
2.4.7.2.  Methods 

Macrophyte  samples  are  collected  every  two  months  using  a 
random  transect  line  system  as  referenced  in  Jessen  and  Lound 
(1962) .   Samples  are  collected  simultaneously  with  the  field 
collection  of  other  biological  data. 


Samples  v/erc  taken  along  randomly  chosen  transects  that  cross 
the  streams  at  each  station.   All  plants  within  0.5  meter  {^'1.6*) 
upstream  and  downstream  of  the  transect  line  were  identified 
and  sampled  for  voucher  collection. 

The  areas  covered  by  major  beds  of  macrophytes  upstream  and 
downstream  of  each  site  were  measured.   This  was  accomplished 
by  tape  measurements  made  while  wading  in  the  stream.   The 
major  species  in  each  bed  was  determined,  and  relative  abun- 
dance of  those  species  was  noted. 

Voucher  specimens  were  processed  and  stored  in  the  herbariun. 
Taxonomic  references  are  listed  at  the  end  of  this  section. 
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2.4.7.3.  Results 


Aquatic  raacrophytes  constitute  an  important  part  of  the  environ- 
ment of  many  streams  and  lakes  in  Colorado.   These  plants 
provide  food  and  cover  for  numerous  mammals,  birds,  fish, 
reptiles,  amphibians,  and  invertebrates.   Often  they  are  also 
important  in  soil  stabilization  and  as  a  source  of  oxygen  for 
aquatic  life. 

Aquatic  macrophytes  were  present  in  few  of  the  aquatic  sampling 
locations  during  the  October  -  November  1974  and  December  1974  - 
January  1975  sampling  periods. 

During  October  -  November,  horned  pond  weed  (Zannichellia 
palustris  L.)  was  found  growing  at  a  depth  of  2  ft (61  cm)  along  the 
shore  of  a  pond  at  Station  14.   At  Station   5,  specimens  of 
marestail  (Hippuris  vulgaris  L.)  were  found  growing  in  2  ft  (61  cm) 
of  water  near  the  edge  of  a  pond;  in  the  narrow,  shallow,  fast- 
flowing  stream  below  the  pond  water  cress  (Rorippa  nasturtium- 
aquaticum)  was  also  found.   At  Station  19,  stonewort  (Chara  kieneri) 
was  quite  abundant  in  a  pond  area. 

During  the  December  -  January  sampling  period,  pond  weed  (Potamo- 
geton  cf .  foliosus)  and  water  cress  (Nasturtium  of f icionalis)  were 
found  at  Station  8.  At  the  random  macrophyte  sampling  transect 
crossing  the  stream  at  Station  8,  pondweed  occupied  an  area  2  ft  (61  cm) 
wide  and  approximately  3  ft (91  cm)  on  both  the  upstream  and 
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downstream  sides  of  the  transect.   At  Station  5,  unidentified 
sedges  covered  the  bottom  of  the  stream  for  several  hundred  feet 
in  both  the  upstream  and  downstream  directions  from  the  sampling 
transect.   At  the  sampling  transect  the  sedges  occupied  an  area 
of  19  ft  (5.8  m)  across  the  stream  and  approximately  3ft  (91  cm) 
on  both  the  upstream  and  downstream  sides  of  the  transect. 
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2.4.8.  Fish 
2.4.8.2.  Methods 

Electrof ishing  was  the  primary  sampling  method.   The  unit 
consisted  of  a  variable  voltage  AC/DC  electrof ishing  unit 
driven  by  a  1500  watt  alternator,  and  two  hand  held  probes 
(+  and  -).   Two  hundred  and  twenty  volts  AC  was  used  at  all 
White  River  stations  except  Station  30  where  220  DC  was  used. 

At  the  White  River  stations,  100  foot  (30.5m)  sections  of  stream 
were  sampled.   Due  to  the  variable  nature  of  the  substrate, 
depth,  and  flow  velocity  among  stations,  an  identical  approach 
could  not  be  made  at  all  stations.   Dependincf  on  the  character 
of  i  staiion,  the  l.1i  c;trofishinq  probo:-j  wcjo  <  i  I  hi  r  moved 

downstream  toward  a  stationary  seine  (riffles),  or  downstream 
toward  dip  net  handlers  (fast  runs  and  pools),  or  upstream 
with  dip  net  handlers  following  (pools).   The  procedure  at 
each  station  was  reprated  twice  and  the  data  recorded 
separately. 

The  exact  sampling  procedures  employed  at  each  station  were: 

Station  35 
Electroshocked  (220  V  AC)  downstream  through  100  foot  (30.5  m) 
section.   Collected  fish  with  dip  nets.   Repeated  procedure 
for  second  replicate. 
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Station  34 
Electroshocked  (220  V  AC)  downstream  through  100  foot  (30.5  m) 
section,  then  halfway  back  upstream.   Collected  fish  with  dip 
nets.   Repeated  procedure  for  second  replicate. 

Station  34  * 

Electroshocked  (220  V  AC)  upstream  through  100  foot  (30.5  m) 
blocked  off  section.  Collected  fish  with  dip  nets.  Repeated 
procedure  for  secton  replicate. 

Station  23 
Electroshocked  (220  V  DC)  upstream  through  100  foot  (30.5  m) 
blocked  off  section.   Collected  fish  with  dip  nets.   Repeated 
procedure  for  second  replicate. 


Station  24 
Electroshocked  (220  V  DC)  downstream  through  a  100  foot 
(30.5m)  distance  then  back  upstream  through  100  foot  (30.5  m) 
section.   Collected  fish  with  dip  nets.   Repeated  procedure 
for  second  replicate. 

Station  25 
Electroshocked  (220  V  AC)  downstream  through  a  100  foot 
(30.5  m)  section.   Collected  fish  with  dip  nets.   Repeated 
procedure  for  second  replicate. 

Station  26 
Same  as  Station  24  except  that  229  V  AC  was  used. 
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station  29 
Electroshocked  (220  V  AC)  downstream  throucjh  100  foot 
(30.5  m)  blocked  off  section.   Collected  fish  with  dip 
nets  and  20  foot  (6.1  m)  bag  seine.   Repeated  procedure  for 
second  replicate. 

Station  28 

Same  as  Station  29. 

Station  27 
Electroshocked  (220  V  AC)  upstream  through  100  foot  (30.5  m) 
blocked  off  section,  then  immediately  back  downstream  to  the 
bottom  block  net;  collected  fish  with  dip  nets.   Repeated 
procedure  for  second  replicate. 

Station  32 
Electroshocked  (220  V  AC)  downstream  through  100  foot  (30.5  m) 
section.   Collected  fish  with  dip  nets  and  20  foot  (6.1  m)  bag 
seine.   Repeated  procedure  for  second  replicate. 

Station  30 
Electroshocked  (220  V  AC)  downstream  through  100  foot  (30.5  m) 
section.   Collected  fish  with  dip  nets  and  20  foot  (6.1  m)  bag 
seine.   Second  replicate  electroshocked  (220  V  AC)  (timed) 
upstream  through  100  foot  (30.5  m)  section.   Collected  fish 
with  dip  nets. 
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YELLOW  CREEK 

Station  20 
Seined  with  10  foot  (3  m)  seine  firom  bottom  to  top  of  a  100 
foot  (30.5  m)  blocked  off  section.   Repeated  procedure  for 
second  replicate. 

Station  21 
Worked  downstream  with  dip  nets  in  100  foot  (30.5  m)  blocked 
off  section.   Repeated  procedure  for  second  replicate. 

Station  22 
Same  as  Station  20 

Sample  Processinq  (Field) 


Captured  fish  were  held  in  1/8  inch  (0.3  cm)  mesh  "holding 
nets"  (large  fish)  or  buckets  of  water  (small  fish)  until  all 
sampling  was  completed  at  a  station.   The  fish  were  then 

weighed  to  the  nearest  gram  and  measured  to  the  nearest  milli- 
meter.  Stomachs  were  excised  from  the  larger  fish  (flannel- 
mouth  suckers)  and  placed  in  individual  jars  in  10%  formalin. 
Smaller  fishes  for  stomach  analyses  (mottled  sculpin)  were 
preserved  whole  in  10%  formalin  for  laboratory  processing. 
Most  smaller  fishes  were  preserved  in  10%  formalin  and  returned 
to  the  laboratory  for  stomach  processing,  identification, 
confirmation,  length-weight  measurements  and  voucher  collection 
purposes.   Scales  were  taken  from  flannelmouth  suckers  and 
placed  in  individual  envelopes,  with  all  appropriate  data 
recorded  on  the  envelopes. 
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Fish  returned  to  the  laboratory  wore  weighed  to  the  nearest 

0.1  gram  and  measured  to  the  nearest  millimeter.   Questionable 
identilications  were  checked  with  the  aid  of  keys  Ijy  Beckman 

([1952])  and  Ellis  (1914).   All  specimens  were  retained  for 

voucher  purposes. 


Stomachs  were  slit  open  and  the  contents  examined  under  a 
dissecting  microscope.   For  each  stomach  examined,  the  data 
recorded  were;   1)  estimate  of  %  fullness  of  stomach, 
2)  number  of  each  type  of  food  item,  3)  length  and  weight  of 
specimen  from  v.hich  stomach  was  taken.   Identifications  of 
tood  items  were  made  to  the  lowest  possible  taxonomic  level. 


Fish  scales  were  stained  with  Alizarin  Red  S,  permanently 
mounted  on  glass  slides  and  examined  under  a  microprojector . 
The  criteria  of  Tesch  (1968)  were  used  to  determine  the 
presence  of  annular  marks.   Number  of  annular  marks  and 
distances  from  each  mark  to  the  scale  focus  were  recorded. 
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2.4.8.3.  Results 

Fish  data  from  the  October  -  November  1974  sampling  are  presented 
in  Appendices  A-14-1  through  A-14-8.   No  fish  were  collected 
during  the  second  sampling  period. 

During  the  October  -  November  1974  sampling  approximately  500 
fish  reprosenting  nine  spcjcies  v/ere  captured  in  the  White  River 
and  lower  Yellow  Creek.   About  60  percent  of  these  specimens 
were  returned  to  the  streams,  with  the  remainder  being  retained 
for  further  analysis.   The  major  portion  of  the  catch  was  com- 
posed of  flannelmouth  and  bluehead  sucker,  speckled  dace, 
fathead  minnow,  and  mottled  sculpin.   The  catch  was  thus  domi- 
nated by  rough  and  forage  fishes.   The  catches  in  the  White 
River  and  Yellow  Creek  were  similar,  except  that  suckers 
captured  in  Yellow  Creek  were  small.   Fish  data  from  th<; 
October  -  November  1974  sampling  are  presented  in  Appendices 
A-15-1  through  A-15-8. 


APPENDIX  .A-14-1 

LIST  OF  FISH  SPECIES  AND  NUMBERS  CAPTURED 
IN  THE  WHITE  RIVER  AND  LOWER  YELLOW  CREEK 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  -  NOVEMBER  1974 
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APPENDIX  A-14-1 


Common  Name 
Rainbow  trout 
Brown  trout 
Mountain  whitefish 
Fathead  minnow 
Longnose  dace 
Speckled  dace 
Bluehead  sucker 
Flannelmouth  sucker 
Mottled  sculpin 


Number 

Scientific  Name 

Captured 

Salmo  gairdneri 

1 

Salmo  trutta 

1 

Prosopium  williamsoni 

7 

Pimephales  promelas 

90 

Rhinichthys  cataractae 

4 

Rhinichthys  osculus 

122 

Catostomus  discobolus 

26 

Catostomus  latipinnis 

58 

Cottus  bairdi 

233 
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APPENDIX  A-14-2 

MEAN  CONDITION  FACTORS  FOR  THREE 
SPECIES  OF  FISH  CAPTURED  IN  THE  WHITE  RIVER 
DURING  RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  -  NOVEMBER  197  4 
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APPENDIX  A-14-2 


Species 

Mottled  sculpin 
Flannelmouth  sucker 
Moutain  whitefish 


Number 

of 

Length  Range 

Mean 

Specimens 

(mm) 

^TL 

21 

49  -  109 

14.0 

29 

50  -  491 

8.6 

4 

122  -  131 

9.2 
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APPENDIX  A-14-3 

RESULTS  OF  SCALE  ANALYSIS  OF 
FLANNELMOUTH  SUCKERS  TAKEN  IN  THE  WHITE  RIVER 
DURING  RBOSP  AQUATIC  STUDIES 
OCTOBER  -  NOVEMBER  197  4 
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APPENDIX  A-14-3 


Length  (irun) 
116 
393 
396 
397 
339 
338 
423 
400 
415 
414 
373 
384 
470 
436 
491 
456 
395 
480 


Weight 

(gm) 

Age  Class 

18 

0 

561 

3 

544 

3 

554 

3 

499 

3 

320 

3 

703 

3 

522 

4 

664 

4 

617 

4 

450 

4 

479 

4 

792 

4 

759 

5 

864 

5 

755 

5 

549 

5 

974 

6 
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APPENDIX  A-14-4 

SUMMARY  OF  STOMACH  CONTENT  ANALYSIS  FOR 
MOTTLED  SCULPIN  TAKEN  IN  THE  WHITE  RIVER 
DURING  RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  -  NOVEMBER  1974 


476 


APPENDIX  A-14-4 


Food  Type 


Hydropsy chidae 

Baetidae 

Chironomidae 

Oligochaeta 

Simuli  idae 

Ceratopogonidae 

Coenagr ion idae 

Hydroptilidae 

Pyralidae 

Hep tageni idae 

Tabanidae 

Coleoptera 

Fish 

debris 


%  Frequen 

cy  1 
ence 

% 

of 

Total-, 

of  Occurr 

P'ood 

Items" 

84 

45 

48 

32 

48 

17 

12 

2 

8 

1 

4 

<1 

4 

<1 

4 

<1 

4 

<1 

4 

<1 

4 

<1 

4 

<1 

4 

1 

44 

- 

frequency  of  occurrence 


#  stomachs  containing  food  item 
total^T"  stomachs  examined 


of  total  food  items  = 


total  #  of  a  food  taxon  i n  all  stomachs 
total  #  of  all  food  items" 
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APPENDIX  A-14--5 

SUMMARY  OF  STOMACH  CONTENT  ANALYSIS 

FOR  FLANNELMOUTH  SUCKERS  TAKEN  IN  THE 

DURING  RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  -  NOVEMBER  197  4 


478 


APPENDIX  A-14-5 


Food  Type 

3 
Plecoptera    -. 

Ephemeroptera 

Hydropsy chidae 

Baetidae 

Diptera     ^ 

Trichoptera 

Chironomidae 

Simuliidae 

Pyralidae 

debris 


%  Frequency 

%  of  Total 

of  Occurrence 

Food  Items 

40 

45 

40 

30 

40 

4 

40 

2 

20 

2 

20 

1 

80 

<1 

40 

<1 

20 

<1 

60 

- 

frequency  of  occurrence  = 


%  of  total  food  items  = 


# 

stomachs  containina 

food 

item 

e 

total 

#  stomachs  exami 

ned 

total 

#  of 

a  food  taxon  in 

all 

stoma 

chs 

total  #  of  all  food  items 


early  instars 
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APPENDIX  A-14-6 

FISH  OBSERVED  IN  THE  WHITE  RIVER  AND  LOWER  YELLOW  CREEK 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  -  NOVEMBER  197  4 


480 


3 


APPENDIX   A-14-G 


Date 


Station 


10-14-74   White  River 


Replicate 

(Qualitative 
near  station 
27) 


10-14-74   White  River 


(Qualitative 
near  station 
27) 


Species 

Mottled  sculpin 
Flannolmouth  sucker 
Bluehead  sucker 


Longnose  dace 
Speckled  dace 
Mottled  sculpin 


Flannelmouth  sucker 


10-30-74      20 


10-30-74      20 


a 


Speckled  dace 


Flannolmouth  sucker 


Bluehead  sucker 
Flannelmouth  sucker 

M 
N 

X 

Bluehead  sucker 


Length 

Weight 

(mm) 

(gm) 

81 

7.7 

326 

322 

389 

521 

74 

3.2 

232 

262.1 

68 

3.0 

45 

1.0 

109 

21.2 

104 

18.1 

101 

17.8 

89 

10.5 

84 

8.7 

65 

4.3 

57 

2.3 

87 

11.8 

482 

893 

460 

821 

403 

541 

384 

488 

373 

410 

346 

321 

92 

7.0 

363 

497 

45 

1.0 

45 

0.9 

40 

0.6 

43 

0.8 

47 

0.9 

46 

1.1 

-.53 

0.9 

43 

0.8 

42 

0.8 

40 

0.6 

36 

0.6 

35 

0.4 

42 

33 

54 
43 
42 


46 
35 


0.8 

0.3 

2.0 
0.7 
0.7 


1.1 


0.6 
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APPENDIX  A- 14 -6 

(Continued) 

Date 

Station 

Replicate      Species 

Length 
(iran) 

10-30-74 

20 

2          Speckled  dace 

45 

40 

35 
40 


Weight 
(gm) 

0.9 
0.8 
0.6 


0.8 


Fathead  minnow 


47 
47 
43 


46 


1.4 
1.4 
0.9 


1.2 


Unidentifiable 


35 


0.4 


10-30-74 


21 


Bluehead  sucker 

Speckled  dace 
II 


39 
39 
29 


34 


0.5 
0.8 
0.2 


0.5 


Fathead  minnow 


46 


1.1 


10-30-74 


21 


^ 


10-29-74 


22 


10-29-74 


22 


Flannelmouth  sue 

ker 

53 

1.4 

Bluehead  sucker 

38 

0.5 

Speckled  dace 

46 

1.0 

H 

38 

0.6 

N 

38 

0.5 

X 

~"41 

0.1 

Flannelmouth  sucker 

48 

1.0 

n 

ic 

41 

0.7 

45 

0.9 

Bluehead  sucker 

42 

0.8 

II 

39 

0.6 

H 

33 

0.3 

H 

32 

0.3 

N 

X 

28 

0.1 

35 

0.4 

Speckled  dace 

35 

0.3 

II 

29 

0.2 

n 

27 

0.2 

It 

26 

0.2 

n 

X 

25 

0.2 

28 

0.2 

Flannelmouth  sucker 

46 

0.6 

II 

40 

0.5 

n 

40 

0.5 

n 

38 

0.5 

n 

37 

0.4 

40 


0.5 


^ 
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APPENDIX 

A-14-(S      (Cont 

ini 

Jed) 

Date 

Station 

Replicate 

Species 

Length 
(mm) 

Weight 
(gm) 

10/29/74 

22 

2 

Bluehead  sucker 
ff 

X 

38 
35 

0.5 
0.4 

37 

0.5 

Speckled  dace 

n 

31 
18 

0.3 

0.1 

25 


0.2 


11-  74 
11-74 


23 
23 


Flannelmouth  sucker   395 


Mottled  sculpin 


J 


10-17-74 


24 


Flannelmouth  sucker 
Speckled  dace 
Brown  trout 

Mottled  sculpin 


Speckled  dace 


92 
68 
65 
60 
60 
59 
59 
57 
55 
53 
53 
50 
50 


60 

57 
49 
48 
45 
45 
45 
45 
44 
43 
42 
42 
41 
41 
38 
34 


Fathead  minnow 


44 
57 


549 


100 

8 

63 

2 

55 

2 

51 

2 

61 

2.4 

109 

9 

41 

0.7 

138 

27 

31 


2.4 


17 


1.0 
1.0 
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APPENDIX 


A-14-6 


(Continued) 


Date 


10-17-74 


Station 


24 


Replicate 
2 


Species 


Mottled  sculpin 


Length 
(mm) 

66 
61 
58 
56 
56 
55 
55 
53 
53 
49 


Weight 
(gm) 

3.6 
3.0 
2.3 


1.8 

1.6 


56 


2.3 


10-17-74      24 


Flannelmouth  sucker 
Speckled  dace 


Fathead  minnow 


10-17-74     25 


Mottled  sculpin 


10-17-74     25 


Speckled  dace 
Mottled  sculpin 

M 


50 
47 
46 
46 
42 
40 
37 
35 
35 
30 
28 
27 


37 

55 
55 
44 

42 


49 

97  ) 
88  ) 
87  ) 
62  ) 


84 

43 

110 
102 
106 


1.2 
1.2 
1.0 
1.0 
0.8 
0.8 
0.5 
0.5 
0.4 
0.3 
0.2 
0.2 


0.6 

1,9 
1.7 
0.9 
0.7 


1.3 


39 


9.8 

<1 

15.0 
5.0 
5.3 
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Date  Station 


10-17-74     26 


10-17-74      26 


Mottled  sculpin 


^ 


APPENDIX 

A  -  1  4  -  6 

(Continu 

led) 

Replicate 

Species 

Length 
(miri) 

Weight 
(gm) 

1 

Mottled 
II 

n 

N 

n 

N 
N 
If 

scuplin 

116 
105 
99 
.98 
98 
93 
93 

ft7 

10-17-74      26 


Mottled  sculpin 


Speckled  dace 


87 
86 
84 
84 
68 
67 
67 
66 
65 
64 

63 
63 
62 
62 
61 
61 
61 
58 
58 
57 
54 
53 
50 
49 


(total  wt 
200.0) 


73 

121  ) 
83  ) 
66  ) 
60  ) 


6.3 


33.0 


83 

45  ) 
41  ) 
43 


8.3 

a 
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APPENDIX  A- 14-6   (Continued) 


Date 


10-16-74 


Station 


27 


Replicate 
1 


S£ec 


les 


Mottled  sculpin 


Flannelmouth  sucker 


Speckled  dace 


Fathead  minnow 


Length 
(mm) 


101 
62 
60 
59 


71 

491 
64 
59 


205 

50 
44 
39 
38 
35 
33 
30 


38 

58 
57 
55 
53 
50 


Weight 
(qm) 


14.3 
3.2 
2.8 
3.1 


5.9 

864 
2.1 
1.8 


289.3 


0.7 

2.4 
2.3 
1.9 
1.7 
1.7 


10-16-74 


27 


Fathead  minnow 


49 
49 
48 
47 
46 
46 
44 
44 
44 
43 
43 
43 
42 
39 
39 
36 
46 


1.5 
1.3 
1.2 
1.2 
1.0 
1.0 
1.0 
0.9 
1.1 
1.0 
1.0 
0.8 
0.9 
0.7 
0.6 
0.4 
1.2 


406 
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APPENDIX   A- 14-6  (Continued) 


Date 


Station 


Replicate 


Species 


Length 
(mm) 


Weight 
(gm) 


Mountain  whltefish 


131 
128 
127 

122 


127 


19.8 

18 

19 

17.4 


18.6 


10-16-74     27 


Mottled  sculpin 


90 
64 


77 


11.4 
3.9 


7.7 


Flannelmouth  sue 

:ker 

470 

79.2 

n 

58 

1.9 

fi 

X 

50 

0.9 

193 

264.9 

Bluehead  sucker 

40 

0.5 

Speckled  dace 

38 

0.5 

Fathead  minnow 


10-6-74 


27 


10-16-74      28 


Mountain  whitefish 


Mottled  sculpin 


Flannelmouth  sucker 


38 

0.5 

37 

0.6 

34 

0.4 

34 

0.5 

30 

0.3 

28 

0.2 

26 

0.1 

32 

0.4 

48 

1.4 

46 

0.8 

43 

0.8 

42 

0.7 

40 

0.7 

36 

0.4 

43 

0.8 

131 

19.2 

127 

19.4 

123 

17.1 

127 

18.6 

58 

2.7 

57 

2.6 

58 

2.7 

59 

2.0 

54 

1.3 

48 

0.8 

46 

0.8 

52 


1.2 


487 


c 


% 


APPENDIX   A- 14 -6  (Continued) 


Date 


Station 


Replicate 


Species 


Length 
(mm) 


Weight 


Bluehead  sucker 
Speckled  dace 


24 


0.1 


Fathead  minnow 


10-16-74 


28 


Mottled  sculpin 


Bluehead  sucker 
Speckled  dace 
Fathead  minnow 


10-16-74      28 


10-16-74 


28 


Fathead  minnow 


(Qualitative)   Mottled  sculpin 


45 

1.0 

43 

0.9 

42 

0.8 

42 

0.8 

40 

0.7 

42 

0.8 

62 

2.6 

61 

2.4 

48 

1.2 

47 

1.1 

44 

1.1 

41 

0.7 

51 

69 
55 


62 


1.5 

4.8 

1.9 


3.4 


85 

7.7 

38 

0.6 

65 

3.3 

53 

1.8 

53 

1.7 

52 

1.5 

49 

1.3 

48 

1.2 

48 

1.2 

46 

1.1 

■  46 

1.0 

46 

0.8 

•4  5 

1.1 

44 

1.0 

43 

0.8 

41 

0.7 

41 

0.6 

37 

0.5 

47 

1.2 

78 

7.0 

64 

3.4 

51 

1.9 

X    64 


4.1 


488 


APPENDIX   A-14-f,  (Continued) 


Date 


Station 


Replicate 


Species 


Length 
(nun) 


Weight 


Flannelmouth  sucker    54 


Bluehead  sucker 


Fathead  minnow 


1.2 


10-15-">4      29 


Mottled  sculpin 


76 

4.8 

49 

1.2 

63 

3.0 

62 

2.9 

56 

1.7 

48 

1.3 

48 

1.2 

47 

1.2 

47 

1.0 

46 

1.1 

45 

1.0 

45 

0.9 

45 

0.9 

45 

0.9 

44 

0.9 

44 

0.9 

44 

0.9 

44 

0.8 

44 

0.8 

43 

0:9 

39 

0.6 

39 

0.6 

39 

0.5 

37 

0.5 

45 

1.0 

100 

15.4 

93 

13.0 

88 

.10.9 

86 

9.5 

86 

9.5 

68 

4.6 

64 

4.3 

64 

4.5 

63 

3.8 

63 

3.5 

62 

3.7 

62 

3.5 

62 

4.1 

62 

4.1 

439 


APPENDIX 

A- 14-6   (Continued) 

Length 

Weight 

Date 

Station 
29 

Replicate 
1 

Species 
Mottled  scu 

ilpin 

(mm) 
61 

(gm) 

10-15-74 

3.6 

II 

61 

3.6 

n 

61 

3.5 

n 

61 

3.5 

n 

61 

3.6 

H 

59 

3.2 

II 

58 

3.8 

H 

57 

2.9 

n 

57 

2.6 

« 

56 

2.8 

It 

56 

2.8 

« 

55 

2.8 

N 

55 

2.7 

n 

53 

2.5 

N 

52 

2.5 

n 

52 

2.3 

H 

50 

2.0 

n 

49 

2.0 

N 

49 

2.0 

N 

49 

1.9 

H 
• 

46 

1.6 

64 


4.3 


Flannelmouth  sucker 


50 


1.4 


Speckled  dace 

48 

1.5 

II 

46 

1.3 

n 

44 

1.1 

N 

44 

1.2 

n 

44 

1.2 

"  ., 

43 

1.2 

M 

42 

1.0 

If 

42 

1.0 

II 

42 

0.8 

It 

41 

1.0 

N 

41 

0.9 

n 

41 

0.9 

II 

40 

1.0 

II 

40 

0.9 

II 

39 

0.9 

N 

39 

0.9 

N 

34 

0.7 

X    44 

1.0 

Fathead  minnow 

46 

1.3 

Rainbow  trout 

421 

— 

y 


490 


y 


APPENDIX   A- 14 -6   (coni 

tinued) 

Length 

Weight 

Date 

Station 

Replicate      Species 

(nun) 

(gm) 

10-15-74 

29 

2          Mottled  sculpin 

67 

4.3 

H 

62 

3.4 

N 

61 

3.2 

n 

61 

3.1 

n 

60 

2.7 

n 

58 

2.7 

n 

58 

2.7 

n 

58 

2.4 

It       ' 

56 

2.3 

'  M 

56 

2.2 

II 

55 

2.3 

II 

55 

2.3 

n 

48 

1.5 

H 

45 
X    57 

1.2 
2.6 

Speckled  dace 

45 

0.9 

n 

44 

0.8 

n 

42 

0.8 

n 

'-0 

0.6 

N 

39 

0.6 

M 

36 

0.5 

It 

33 

0.4 

n 

33 

0.4 

10-15-74 


29 


Qualitative 


Fathead  minnow 
Mottled  sculpin 


39 


45 


Speckled  dace 


0.6 


0.9 


80 

7.4 

62 

3.5 

61 

3.7 

61 

3.4 

59 

3.2 

58 

2.8 

53 

2.0 

52 

2.0 

61 

3.5 

49 

1.3 

47 

1.0 

37 

1.1 

47 

1.0 

46 

1.2 

46 

0.8 

45 

0.9 

45 

0.9 

44 

0.9 

43 

0.7 

42 

0.7 

42 

0.7 

41 

0.7 

491 


y 


APPENDIX  A-15-6    (Continued) 


Date 


Station 


10-15-74     29 


Replicate 


Qualitative 


10-18-74     30 


Species 


Speckled  dace 


Fathead  minnow 

Mottled  sculpin 
It 

N 
N 


10-18-74      30 


Bluehead  sucker 


Mottled  sculpin 


Bluehead  sucker 

n 


Speckled  dace 


Length 
(mm) 

39 

35 


44 

49 

108 
102 
98 
98 
93 
91 
68 
68 
65 
62 
61 
60 
58 
54 
52 
52 
48 


83 

90 
88 
82 


87 

90 
67 
65 
64 
62 
61 
58 
49 


Weight 

0.7 

0.4 


0.9 

1.2 

20.6 

15.6 

16.1 

14.3 

11.6 

13.3 

5.7 

4.3 

4.2 

3.5 

3.7 


7.5 

7.3 
7.4 

5.6 


6.8 

11.8 

4.4 

.4.0 


X 

65 

4,5 

95 
87 

9.0 
7.0 

X 

91 

8.0 

48 
45 

1.2 
1.0 

X 

47 

1.1 

Fathead  minnow 


54 


1.9 


492 


^ 


^ 


APPENDIX 


A-M 


(Continued) 


Date 


10-18-74 


Station 


31 


Replicate 
1 


10-18-74      31 
10-18-74      32 


10-18-74 


32 


Length 

V/eight 

Species 

(mm) 

(gm) 

Mottled 

sculpin 

102  ) 

M 

88  ) 

n 

69  ) 

H 

67  ) 

46 

n 

66  ) 

n 

57  ) 

X 

75 

7.6 

Speckled 

dace 

42 

1 

Bluehead 

sucker 

98 

10 

No  fish 

Mottled  ; 

sculpin 

105 

19.1 

II 

90 

10.8 

« 

69 

4.6 

N 

64 

3.8 

N 

62 

3.1 

n 

55 

2.4 

M 

X 

55 

2.3 

71 

6.6 

LOngnose 

dace 

77 

3.4 

Speckled 

dace 

45 

0.9 

H 

41 

0.6 

M 

40 

0.7 

N 

39 

0.6 

H 

X 

32 

0.3 

39 

0.6 

Fathead  minnow 

50 

1.4 

•1 

X 

41 

0.7 

46 

1.0 

Mottled  sculpin 

103  ) 

n 

67  ) 

If 

64  ) 

21 

n 

X 

61  ) 

74 

5.3 

Flannelmo 

uth  suck 

er 

59 

1.7 

Bluehead 

sucker 

85 

5.7 

11 

^ 

50 

1.3 

68 


3.5 


493 


^ 


APPENDIX  A-i4_5   (Continued) 

Date 

Station 

Replicate 

Species 

Length 
(mm) 

Weight 
(gm) 

10/18/74 

32 

2 

Speckled  dace 
II 

n 
n 
n 

X 

44 
41 
40 
39 
37 

0.7 
0.6 
0.6 
0.5 

40 

0.6 

Fathead  minnow 
11 

II 

n 

49 
48 
47 
42 

1.4 
1.3 
1.0 

47 


10-19-74      33 


Mottled  sculpin 


62  ) 
59  ) 


61 


Flannelmouth  sucker 


436 

759 

423 

703 

415 

664 

400 

522 

397 

554 

396 

544 

393 

561 

389 

499 

338 

320 

3qq 

569.6 

Longnose  dace 


74 


10-19-74      33 


10-19-74     34 


Flannelmouth  sucker 


Mottled  sculpin 


Longnose  dace 


456 

755 

373 

450 

116 

18 

315 

407.7 

89  ) 

66  ) 

64  ) 

63  ) 

29 

60  ) 

58  ) 

58  ) 

57  ) 

54  ) 

57 

i.l 

109 

10 

y 


494 


^ 


APPENDIX  A-14-r,    (Conti 

.nued) 

Length 

Weight 

Date 

Station 

l^eplicate 

Species 

(mm) 

(gm) 

10-19-74 

34 

2 

Mottled  sculpin 

111  ) 

n 

it 

50  ) 

23 

81 

11.5 

Flannelmouth  suck 

er 

414 

617 

10-19-74 

35 

1 

Mottled  sculpin 
II 

R         • 

-  n 
H 

X 

107  ) 
85  ) 
65  ) 
61  ) 

58  ) 
75 

36 
7.2 

Flannelmouth  suck 

er 

480 

974 

Longnose.  dace 

103 

8.2 

10-19-74 

35 

2 

Mottled  sculpin 

n 

N 

n 

N 

107  ) 

100  ) 

98  } 

92  ) 

89  ) 

N 

n 
It 

n 

N 
N 

X 

89  ) 
88  ) 
70  ) 
67  ) 
64  ) 
56  ) 
84 

87 

/.y 

Flannelmouth  sucker 

384 

479  . 

Note:   )  indicates  fishes  whose  weights  are  combined, 


^ 


495 


• 
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APPENDIX  A-14-7 

COMBINED  FISH  MEASUREMENT  DATA  FOR  WHITE  RIVER 
AND  LOWER  YELLOW  CREEK.  RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  -  NOVExMBER  1974 


^ 


496 
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APPENDIX     A-14-7 


Species 

Number 

Mean 
Length 

(mm) 

Length 
Range 
(mm) 

Mean 
Weight 

(g) 

1.2 

Wei 
Ran 

(g 

5.0  - 

ght 
ge 

) 

Mottled  sculpin 

233 

65 

45 

-  121 

21.2 

Flannelmouth  sucker 

58 

200 

35 

-  491  ■ 

249.5 

0.4  - 

893 

Bluehead  sucker 

26 

52 

24 

-  389 

23.0 

0.1  - 

521 

Longnose  dace 

4 

82 

68 

-  109 

21.4 

3.0  - 

10 

Speckled  dace 

122 

40 

26 

-  57 

0.8 

0.1  - 

1.5 

Fathead  minnow 

90 

46 

36 

-  65 

1.2 

0.4  - 

3.5 

Mountain  whitefish 

7 

127 

122 

-  131 

18.6 

17.1  - 

19.8 

Brown  trout 
1 

1 

138 

- 

27.0 

- 

r 

Rainbow  trout 

1 

421 

.M 

_ 

^ 

t 


497 


APPENDIX  A-14-8 

RESULTS  OF  FOOD  HABITAT  ANALYSIS 
FOR  INDIVIDUAL  FISH 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  ~  NOVEMBER  1974 
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2.4.72 


2.4.9.  Springs  and  seeps 

Springs  and  seepages  are  studied  to  determine  occurrence  and  location. 
Methods  involve  analysis  of  color  infrared  photography  and  field  investigations. 
Locations  of  springs  and  seeps  on  or  near  Tract  C-a  are  shown  on  Figure  3. 

2.4.10.  Hydrology 

As  indicated  in  Appendix  A -1-1,  a  total  of  seven  sampling  sites  were  dry 
during  the  October  -  November  1974  sampling  period.    The  approximate 
stream  velocities  at  the  other  sampling  stations  are  presented  in  Appendix 
A-15-1. 

As  indicated  in  Appendix  A -1-2,  a  total  of  eleven  sampling  sites  were 
inaccessible,  dry  or  frozen  solid  during  the  December  1974  -  January  1975 
sampling  period.    The  approximate  stream  velocities  at  the  other  sampling 
stations  are  presented  in  Appendix  A -15-2. 
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^  -^      Denver,  Colorado 


SPRING  a  SEER^GE  LOCATIONS 

A     springs  and  seepages  as  of  3/75 
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APPENDIX  A-15-1 

STREAM  FLOWS  OBSERVED  DURING  RBOSP  AQUATIC 
BASELINE  STUDIES,  OCTOBER-NOVEMBER  1974 
(Results  are  expressed  in  feet  per  second,  and  where 
appropriate  are  given  for  bank  sides  and  point  of 

maximum  flow.) 
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APPENDIX  A-15-ll 


Station 

1 

2 

3 

4 

5 

7 

8 

9 

13 

14 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Flow  Rate 


0.5 
1.4 
0.5 

0.9;  0 
1.3 

1.0;  0 
1.0 


0.5 


0.8 


1.5 

0.5; 
1.3 
2.8 
1.7 

1.4 

0.8 

3.3 

3.2 

3.2 

3.2 


0 
1 
3.4 


4 
5 

0.6 


2. 


0.8; 

2.8; 

0.8; 

2.8; 

0.8; 

2.8; 

0.3; 

1.4; 

2.7; 

3.0; 

3.4; 

4.3; 

0 
0 

1 

J. 

1 
1 

0.6 

0.5 

3 

1.9 

1.9 

1.9 

1.0 

2.0 

2.5 


"Stations  6,  10-12,  and  15-18  were  dry  at  the  time 
of  sampling. 
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APPENDIX  A- 15-2 

STREAM  FLOWS  OBSERVED  DURING  RBOSP  AQUATIC 
BASELINE  STUDIES,  DECEMBER  19  74   -  JANUARY  197  5 
(Results  are  expressed  in  feet  per  second,  and  where 
appropriate  are  given  for  bank  sides  and  point  of 

maximum  flow.) 
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APPENDIX  A-a5-2l 


Flow  Rate 

0.3 
0.7 
0.4 
0.9 
0.7 
0.2;  0.7;  0.6 
2.2 
3.0;  1.0 
1.9 
0.3 
1.6 
1.4 
2.2;  3.2 
2.2;  3.2 
2.2;  3.2 
Not  Determined 
Not  Determined 
Not  Determined 
1.3;  3.6;  2.3 
1.3;  3.6;  2.3 
1.3;  3.6;  2.3 
0.5 
0.5 
2.3;  2.9;  2.7 


Stations  1,  2,  6,  7,  10,  11,  12,  and  15-18  were  dry, 
frozen  solid,  or  inaccessible  due  to  snow  accumulation 
at  the  time  of  sampling. 


Station 

3 

4 

5 

8 

9 

13 

14 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32  . 

33 

34 

35 
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2.4.74 


2.4. 11.  Statistical  Methods 

The  preliminary  statistical  plan  for  phytoplankton,  zooplankton, 
periphyton,  benthos,  water  chemistry  and  physical  characteristics 
includes  statistical  and  graphic  descriptions  of  spatial  and 
temporal  variation. 

A.   Biological  Data 

Diversity  indices  are  computed  to  give  a  numerical  approxima- 
tion of  the  complexity  or  diversity  of  the  community  being 
sampled.   The  importance  of  diversity  indices  lies  in  the 
fact  that  low  diversity  is  frequently  associated  with 
polluted  or  stressed  communities  whereas  high  diversity  is 
often  associated  with  stable  communities. 

Diversity  indices  measure  the  structure  of  biological  communities 
to  facilitate  comparisons  between  communities  and  to  monitor 
communities  across  time.   One  measure  of  community  structure 
is  the  number  of  species  present.   This  number  is  used  in  two 
ways:   as  a  simple  count  of  the  species  present  and  in  relation 
to  the  number  of  individuals  present  (Richness  Index, 
Dahlberg  and  Odum   1970).   Another  measure  of  diversity 
is  the  distribution  of  individuals  among  the  species 
(Evenness  Index,  Pielou  1969).   A  fourth  measure  of  diversity 
is  the  Shannon  Index  (Pielou  1966),  which  considers  both  the 
Evenness  and  Richness  components  of  the  community's  structure. 
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In  addition  to  species  diversity  indices,  the  abundance  and 
percent  composition  of  each  species  or  taxon  is  calculated, 
along  with  the  arithmetic  mean,  standard  deviation,  variance, 
sum,  range,  and  coefficient  of  variation. 

B.   Physical  and  Chemical  Data 

Water  chemistry  and  physical  characteristics  are  analyzed  in 
replicate.   Three  basic  methods  are  employed  in  the  analyses: 
1)  calculaLion  uf  simple  (univariate)  statistics,  2)  linear 
correlation  betv/een  variables  two  at  a  time  to  statistically 
infer  relationships,  3)  analyses  of  variance  to  statistically 
examine  the  average  response  levels  and  their  effects  across 
the  sampling  area  chosen. 

The  simple  statistics  assist  in  evaluating  actual  or  implied 
response  changes  in  the  aquatic  ecosystem.   The  simple 
statistics  used  are  primarily  measures  of  central  tendency  and 
dispersion.   A  measure  of  central  tendency  is  the  arithmetic 
mean,  which  measures  the  average  value  of  the  sampled  character- 
istic.  The  standard  deviation,  variance,  and  range  are 
measures  of  dispersion  and  are  used  as  estimates  of  spread  of 
the  characteristics  sampled.   The  coefficient  of  variation, 
expressed  as  a  percentage  of  the  mean,  measures  the  amount  of 
variation  in  the  sample  for  a  given  characteristic. 
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Graphic  plots  are  drawn  for  each  location  across  time.   These 
three-dimensional  plots  show  time  as  one  dimension  and 
chemical  or  physical  characteristics  as  the  other  two  dimen- 
sions.  These  plots  are  drawn  to  identify  possible  inter- 
actions across  time. 

A  product-moment  correlation  coefficient  is  computed  for  each 
pair  of  numeric  variables.   Its  value,  along  with  the  probability 
that  the  absolute  value  of  the  computed  correlation  coefficient 
being  greater  than  zero  by  chance  for  a  specific  sample  size, 
is  printed  [i.e.,  Prob  (  |rj>Oj  rho=0) ]  . 

The  correlation  coefficient  measures  the  degree  of  association 
on  an  absolute  scale  between  -1  and  +1  with  0  indicating 
no  statistical  association.   A  positive  (negative)  value 
between  0  and  +1  (-1)  indicates  a  tendency  of  one  variable  to 
increase  (decrease)  as  the  other  increases. 

The  correlation  coefficient  makes  no  statement  as  to  the 
reality  or  causality  of  an  association.   It  may  verify  the 
existence  of  a  causal  association,  but  is  not  itself  proof  of 
a  relationship.   The  reality  of  cause  and  effect  can  be  inferred 
only  from  ecological  knowledge  and  an  understanding  of  the 
dynamics  of  the  ecosystem. 
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The  analyses  of  variance  tables  are  presented  with  the  summary 
calculations  necessary  to  statistically  determine  whether 
the  differences  in  sample  means  for  the  constituents  under 
study  are  greater  than  expected  by  chance.   These  tables  will 
be  constructed  after  a  preliminary  examination  of  the  data 
in  order  to  evaluate  and  construct  hypotheses  for  testing. 
Tables  will  include  the  degrees  of  freedom,  sum  of  squares  , 
and  mean  square  for  each  source  of  variation  in  the  specified 
model.   Following  the  analyses  of  variance,  appropriate  multiple 
comparison  tests  for  either  equal  replicates  or  unequal 
replicates  will  be  performed  to  assess  sampling  differences 

C.   Interrelationships 

To  assess  interrelationships  between  the  biological,  water 
chemistry  and  physical  characteristics,  three-dimensional 
plots  with  sampling  period  (time)  on  one  axis  and  a  selective 
list  of  water  chemistry,  physical  and  biological  characteristics 
on  the  other  two  dimensions  will  be  constructed.   From  these 
plots,  statements  about  trends  an'd  synergistic  pairs  of 
characteristics  will  be  made.   In  the  future,  correlations 
between  the  biological  and  chemistry  data  will  be  provided 
in  annual  and  final  reports  to  assist  in  interpreting  the 
three-dimensional  plots. 
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2.  5.        OTHER  ENVIRONMENTAL  STUDIES  PROGRAMS 
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2.5.2 


2.5.1  SOILS  SURVEY  AND  PRODUCTIVITY  ASSESSMENT  STUDIES 

2.5.1.1     Objectives 

The  soils  surveys  are  designed  to  fulfill  the  requirements  of 
the  oil  shale  lease,  provide  data  necessary  in  the  determination 
of  ecosystem  relationships  and  to  provide  information  required 
during  revegetation  studies. 

Samples  collected  for  the  plant-soil  relationship  will  be 
analyzed  for  textural  classification,  available  plant  nutrients, 
pH,  cation  exchange  capacity,  salinity  and  lime  percentage. 
These  parameters  and  properties  will  provide  data  which  are 
relevant  to  the  climatic  and  edaphic  condition  in  the  leased 
area.    Selected  samples  will  be  analyzed  for  trace  metals  by 
element  scan. 

The  soils  study  and  analysis  should  be  completed  by  the  end  of 
November  1975.    All  information  gathered  from  this  program 
will  be  included  in  the  final  DDP. 

2.5.1.3     Results 


The  soils  survey  and  study  program  outlined  above  will  fulfill 
all  lease  requirements  and  associated  stipulations.    In  addition, 
the  soils  program  will  define  the  relationships  between 
vegetative  types  and  soil  environment  to  determine  the  suit=r 
ability  of  these  soils  for  future  revegetation  purposes.    The 
relationships  obtained  will  determine  which  of  the  native 
plants  can  tolerate  the  soil  environment  which  is  available 
and  will  aid  in  the  determination  of  the  proper  species  com- 
position for  a  future  revegetative  community. 
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2.5.2  ARCHAEOLOGICAL  SURVEY 


2.5.2.1     Objectives 


An  archaeological  survey  will  be  performed  on  the  leased  area 
to  determine  the  location  of  any  existing  areas  of  historic  and 
scientific  interest  as  specified  by  the  oil  shale  lease.    This 
study  will  be  completed  prior  to  the  development  of  any  of  the 
leased  areas. 


2.5.2.2      Methods 


Prior  to  the  disturbance  of  any  lands,  during  the  exploratory 
portion  of  the  environmental  programs,  an  archaeological  survey 
has  been  completed.    These  initial  surveys  were  conducted  by 
Dr.  Alan  Olson,  University  of  Denver,  and  Dr.  Calvin  H. 
Jennings,  Colorado  State  University,  on  areas  such  as  drill 
pads,  shallow  water  monitoring  holes,  hydrology  stations, 
fenceline  construction  for  vegetation  exclosures,  new  roads 
and  any  other  disturbance  areas  which  were  surveyed. 

During  the  summer  of  1975,  an  intensive  archaeological  survey 
will  be  conducted  on  the  site  and  surrounding  areas.    If 
significant  artifacts  are  located,  they  will  be  removed  for 
further  study. 

An  inventory  will  be  made  to  identify  cultural  resources  that 
may  qualify  for  the  National  Register  of  Historic  Places. 
This  inventory  would  identify  the  prehistoric  and  historic  sites 
on  the  leased  area  and  surrounding  areas,  and  would  include 
collections,  descriptions  and  identification  of  any  area  which 
produced  cultural  material.    These  collections  and  records 
would  be  stored  and  made  available  to  any  interested  parties. 

A  literature  survey  will  be  performed  which  will  include  an 
examination  of  collections  which  are  pertinent  to  the  leased 
area.    This  would  include  any  prior  archaeological  studies  of 
the  area.    All  information  will  be  abstracted  and  collated  to 
correlate  this  with  field  information  in  order  to  provide  a 
complete  study  of  the  cultural  sites  of  the  leased  area  and 
surrounding  planned  disposal  areas. 

The  archaeological  contractor  will  report  the  results  of  his 
survey  to  the  Area  Oil  Shale  Supervisor. 
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2.5.4 


The  overall  results  and  findings  of  this  program  will  be 
included  in  the  Detailed  Development  Plan.    The  archaeological 
survey  will  begin  in  June  of  1975  and  will  be  completed  some- 
time during  the  month  of  September  1975. 


2.5.2.3     Results 


Field  surveys  of  disturbed  areas  have  been  completed  except 
for  the  deep  and  shallow  water  monitoring  stations  and  hydrology 
stations  planned  for  the  84  Mesa  area  in  the  future. 

No  significant  archaeological  finds  were  made  during  these 
surveys.  Archaeological  clearance  sheets  are  included. 
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,^5^(*   2305  CANYON  BLVD.    BOULDER,  COLORADO  80302   (303)443-732! 


Secretary  of  the  Interior 
U.S.  Department  of  the 

Office  of  the  Secretary 
Washington,  D.C.  20240 


December  18,  1973 


Honorable  Secretary: 

The  attached  report  has  just  come  to  my  attention  and  Its  implications 
may  warrant  serious  consideration  due  to  the  impending  oil  shale  leasing 
program  in  Colorado. 

The  Ca  tract  and  its  utility  corridor  is  the  specific  area  of  concern 
right  now.  A  decision  needs  to  be  reached  regarding  desirable  action 
to  be  taken  for  salvage  operations  of  the  archeological  values  of  the 
Ca  tract.  Any  time  schedule  for  salvage  operations  should  consider 
the  delays  that  may  be  inherent  due  to  our  winter  conditions. 


We  would  appreciate  maintaining  contact  and  if  we  can  be  of  further 
assistance,  please  call  me;  my  home  phone  is:  Ft.  Collins,  Colorado 
303/484-4122. 


Sincerely, 


Fred  Glover 

Vice  President  of  Research 


FG:cl 


cc:     Mr.  Ten  Eycl;,  Colo.   Dept.   Nat.   Res. 
Mr.   Dai£-  Aitdriis,  State  Director,  BLM 
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1101  West  Oak  Street 
Fort  Collins,  Colorado 
December  11 ,  1973 


80521 


Dr.  Fred  Glover,  Vice-President 
Thorne  Ecological  Institute 
2305  Canyon  Boulevard 
Boulder,  Colorado  80302 

Dear  Fred: 


Judging  from  accounts  of  the  rapidity  with  which  the  Oil  Shale  Proto- 
type Leasing  Program  is  being  implemented,  I  think  it  is  appropriate  to 
advise  you,  informally,  of  the  results  of  last  summer's  archaeological 
reconnaissance  in  the  Piceance  Basin  and  ask  that  you  assist  in  preparing 
a  salvage  program  for  the  area. 

In  a  non-stratified  random  sample  of  the  Yellow  Creek  drainage  and  a 
traditional  reconnaissance  of  the  Ca  and  Cb  Lease  Tracts  and  the  Douglas 
Creek  shale  dumps,  we  recorded  94  historic  and  prehistoric  archaeological 
sites.  As  the  enclosed  table  shows jllofthese  sites  are  within  the 
_bouridaries  of  the  Ca  tract  and  severaT  oi:her^  htp  Mlong  the  access,  power 
and  water  corridors,  as  well  as  associated  with  spent  shale  dump  areas. 
No  sites  wer'e  Tuurid  irithfe  Cb  tTact". 


It  is  impossible  to  give  a  statement  on  the  scientific  value  of  each 
endangered  site  as  our  analysis  of  last  summer's  data  is  not  complete  as 
yet.  However,  as  my  report  on  our  present  knowledge  of  the  Piceance 
Basin's  cultural  resources  shows,  we  actually  know  very  little  about  the  tl 
region's  history  and  how  man  has  fit  it  into  his  adaptation  over  the  past  f| 
4,000  years.  Consequently,  any  damage  to  sites  in  the  area  has  a  high   f 
potential  for  seriously  impairing  our  knowledge  of  the  basin's  prehistoricil 
and  more  recent  occupations.  Such  impairment  can  be  avoided,  however,  if  '' 
we  can  establish  a  coherent  program  of  scientific  study  before  actual  de- 
velopment begins.  The  historical/cultural  component  of  the  Regional  Oil 
Shale  Study  is  a  step  in  that  direction,  but  only  a  first  step. 

The  benefits  to  science  from  early  organization  are  obvious.  How- 
ever, it  should  also  be  pointed  out  that  organization  of  an  archaeologi- 
cal salvage  plan  now  will  also  aid  the  lessees  and  involved  Federal  agen- 
cies in  meeting  the  requirements  of  the  Antiquities  Act  of  1906  (Public 
Law  59-209;  34  Stat.  225;  16  U.S.C.  431-433)  and  other  pertinent  legisla-'  : 
tion. 
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There  is  no  doubt  that  leases  will  be  made  well  before  I  can  com- 
plete the  impact  statement  for  the  cultural  resources  of  the  basin.  If 
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Dr.  Fred  Glover  •    _2- 


December  11,1 973 


we  wait  until  that  report  is  finished,  it  is  likely  that  sites  will  be 
damaged  or  destroyed  and  knowledge  lost.  I  hope  you  can  help  by  bring- 
ing the  matter  to  the  attention  of  the  appropriate  parties  and  then 
directing  them  to  me  or  to  some  other  qualified  archaeologist  for  further 
information. 

Thank  you, 

Calvin  H.  Jennings 

CHJ/sj 

cc:  Don  Bruns,  BLM,  Craig 
H.  D.  Burke 
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DISTRIBUTION  OF  RECORDED  ARCHAEOLOGICAL  SITES  BY  IMPACT  AREA  OR  TYPE* 


Ca  Tract 

Shale  Dumps 

Access  Corridors 

Utility  Corridors 

5-RB-6 

5-RB-l 

5-RB-43 

5-RB-46 

5-RB-7 

5-RB-17 

5-RB-46 

5-RB-69 

5-RB-8 

5-RB-78 

5-RB-47 

5-RB-94 

5-RB-9 

5-RB-79 

5-RB-48 

5-RB-lO 

5-RB-80 

5-RB-76 

5-RB-ll 

5-RB-81 

5-RB-12 

5-RB-82 

5-RB-13 

5-RB-83 

5-RB-16 

5-RB-84 

5-RB-20 

5-RB-85 

5-RB-23 

5-RB-86 
5-RB-87 
5-RB-88 
5-RB-89 
5-RB-90 
5-RB-91 
5-RB-92 

*Assignnient  of  sites  to  access  and  utility  corridors  is  tentative. 
The  final  statement  will  have  to  await  the  availability  of  better  lo- 
cational  data  on  these  corridors  than  is  presently  on  hand. 
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5"u™"68T'            united  states 

^                   DEPARTMENT  OF  THE  INTERIOR 

1    l^rcheologi 

cal      1     1  Paleontological      |     |  Historical 

BUREAU  OF  LAND  MANAGEMENT 
ANTIQUITIES  SITE  INVENTORY 

1.    Site  number 
AR-05-010-*^^ 

2.    Type  of  site 
Open  chipping 

3.    State 
Colorado 

County 

Rio  Blanco 

District 
Craig 

4.    Map  reference 
Wolf  Ridge     7%  min 

5.    Location 

3%  miles  west  of  the  84  Ranch  on  the  east  end  of  a  ridge  betrween  Corral  Gulch 
and  Box  Elder  Gulch 

Preliminary  site  report; final  site  report  in  preparation  at  Colorado  State  University, 
Ft.  Collins,  Colorado. 


Section 

34  NE^  of   SE% 

Township 

1    South 

Range 

99  West 

Meridian 

6  th  PM 

> 

6.    Land  ownership  status 

Pueblic  domain                                      ^, 

7.    other  site  designations 
5   RB-6 

8.    Cultural  affiliation;  Geologic  Age  and/or  formation; 

dates  of  use 

9.    Site  description,  positior),  surrounding  terrain,  and  importance 

Flakes  and  finishing  chips  in  and  around  several  ant  hills.   No  fire  pits  or  other 

features  visible  on  this  site.   Pinyon-juniper,  sage,  cactus,  grasses  on  low  ranging, 
East  northeast  extension  of  ridge  100  meters  above  upper  perimeter  of  Garden  Gulch 
member  6750  ft. 


10.    Area  of  occupation 
20m  X  75  m 

11.    Present  condition 
Excelent 

12.    Photo  numbers 
none 

13.    Informants  and  references 

Robert  H.    Hurlbutt 
Colorado  State  University 
6-17-73 


14.    Recorded  by 

Daniel   J.    Hutchison 


Date 
February  7,    1974 


(continued  on  reverse) 


• 


15.    Sketch  and/or  remarks 


.# 


EVALUATION 


16.  Does  site  have  recreation  value?      [^  Yes      ^]  No     If  "yes,"  has  the  Recreation  Inventory  Form  6110-3  been 
completed?     Q  Yes     Q  No 

17.  Does  site  have  sufficient  value  to  justify  preservation  and/or  development?     [^  Yes     £x]  No     If  "yes,"  spec- 
ify type  of  preservation  or  development. 

This  site  has  been  evaluated  and  a  determination  was  made  that  it  is  not  of  National 
Register  significance.   The  only  value  this  site  has  is  in  the  material "which  would  be 
salvaged  before  any  mining  operation.   The  salvage  and  removal  of  all  the  prehistoric 
cultural  material  by  a  qualified  archeologist  will  greatly  increase  the  value  of  this 
site,  but  the  site  does  not  warrent  preservation  after  the  salvage  excavations  have 
preserved  the  scientific  data. 


18.     Reviewed  by      (Signature  of  District  Manager) 


Date 


CPO  843  •  372 


# 


• 
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Ou™  TisV                  UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

iv-w  Archeoloeical      |     i  Paleontological      |     1  Historical 

BUREAU  OF  LAND  MANAGEMENT 
ANTIQUITIES  SITE  INVENTORY 

1.    Site  number 
ARj^05-010-*9«. 

2.    Type  of  site 

open  chipping 

3.    State 
Colorado 

County  . 
Rio  Blanco 

District 
Craig 

4.    Map  reference 
Wolf  Ridge  1\  min 

5.  Location  ' 

4  miles  west  on  dirt  road  from  84  Ranch  up  Corral  Gulch  %  mile  southwest  along  top 
of  the  ridge.   Site  on  south  side  of  road. 

Preliminary  Site  Report^at^  Final  Site  Report  in  preparation  at 
Colorado  State  University,  Ft.  Collins,  Colorado. 


Section 

34  sw%     w^ 

Township 

1   south 

Range 

99  west 

Meridian 

6th  PM 

6.    Land  ownership  status 
Public      domain 

7.    Other  site  designations 
5    RB-7 

8.    Cultural  affiliation;  Geologic  Age  and/or  formation;  dates  of  use 
Public   domain 


9.    Site  description,  position,  surrounding  terrain,  and  importance 

Thin  scatter  of  flakes  in  small  clearing  on  ridge.   Retouched  flakes  in  ant  hills. 
No  signs  of  more  intensive  use  such  as  fire  pits.   Ridge  top  on  divide  between 
Corral  and  Box  Elder  Gulches  about  50  meters  south  of  road.   Vegetation,  pinyon  and 
juniper,  grasses.   Site  has  excellent  view  of  Box  Elder  Gulch  but  none  of  Corral 
Gulch.   Southern  Exposure.   6990  feet  elevation.   Water  in  Box  Elder  Gulch. 


10.  Area  of  occupation 
30  meters  in  diameter 


12.  Photo  numbers 
yes  at  CSU 


11.  Present  condition 
excellent 


13.  Informants  and  references 

Dr.  C.  H.  Jennings 
Colorado  State  University 
6-17-73 


14.    Recorded  by 
Daniel   J.    Hutchison 


Date 
February  7,    1974 


(continued  on  reverse) 
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15.    Sketch  and/or  remarks 


• 


V 


^ 


Co 
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EVALUATION 


16.    Does  site  have  recreation  value?      □  Yes    xExl  No     If  "yes,"  has  the  Recreation  Inventory  Form  6110-3  been 
completed?     Q  Yes     Q  No 


17.    Does  site  have  sufficient  value  to  justify  preservation  and/or  development?     □  Yes     ^  No     If  "yes,"  spec- 
ify type  of  preservation  or  development. 


This  site  has  been  evaluated  and  a  determination  was  made  that  it  is  not  of  National 
Register  significance.   The  only  value  this  site  has  is  in  the  materiaiwhich  would  be 
salvaged  before  any  mining  operation.   The  salvage  and  removal  of  all  the  prehistoric 
cultural  material  by  a  qualified  archeologist  will  greatly  increase  the  value  of  this 
site,  but  the  site  does  not  warrent  preservation  after  the  salvage  excavations  have 
preserved  the  scientific  data. 
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18.    ^^iewed  by      (Signature  of  District  Manager) 


Date 


OPO   843  -972 
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otn^mV                  UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

r 

1  xJcArcheoloRical      |     |  PaleontoloEical      |     1  Historical 

BUREAU  OF  LAND  MANAGEMENT 
ANTIQUITIES  SITE  INVENTORY 

1.    Site  number 
AR-05-OlO-Wft^ 

2.    Type  of  site 
Open  chipping 

3.    State 
Colorado 

County 

Rio  Blanco 

District 
Craig 

4.    Map  reference 
Wolf  Ridge   7%  min 

S.  Location 
West  of  5  RB-7 

Preliminary  Site  Report^  Final  Site  Report  in  preparation  at 
Colorado  S  ate  University,  Ft.  Collins,  Colorado. 


Section 

34  SW%  SW^ 

Township 

1   South  - 

Range 

99  West 

Meridian 
6  th  PM 

6.    Land  ownership  status 
Public   domain 

7.    Other  site  designations 
5   RB-8 

8.    Cultural  affiliation;  Geologic  Age  and/or  formation;  dates  of  use 


9.    Site  description,  position,  surrounding  terrain,  and  importance 

Thin  scattering  of  flakes  in  small  clearing  in  pinyon-juniper  retouching  flakes 
in  ant  hills.   No  fire  pits  or  other  features.   Site  is  on  the  highest  part  of 
the  ridge  between  Corral  and  Box  elder  Gulchs.   Exposed  in  all  directions  but 
vest  view  is  of  Box  Elder  Gulch  to  the  south.   7000  feet  elevation. 


10.    Area  of  occupation 
30  meters   in  diameter 

11.    Present  condition 
Excellent 

12.    Photo  numbers 
Yes      CSU 

13.  Informants  and  references 
C.  H.  Jennings 
Colorado  State  University 
6-17-73 


14.  Recorded  by 
Daniel  J.  Hutchison 


Date 


February  7,    1974 


(continued  on  reverse) 


• 


m 
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15.    Sketch  and/or  remarks 


• 


EVALUATION 


16.  Does  site  have  recreation  value?      [^  Yes  x^x]  No     If  "yes,"  has  the  Recreation  Inventory  Form  6110—3  been 
completed?     [^  Yes     Q^  No 

17.  Does  site  have  sufficient  value  to  justify  preservation  and/or  development?     [^  Yes     {^  No     If  "yes,"  spec- 
ify type  of  preservation  or  development. 

This  site  has  been  evaluated  and  a  determination  was  made  that  it  is  not  of  National 
Register  significance.   The  only  value  this  site  has  is  in  the  materi'al^which  would  be 
salvaged  before  any  mining  operation.   The  salvage  and  removal  of  all  the  prehistoric 
cultural  material  by  a  qualified  archeologist  will  greatly  increase  the  value  of  this 
site,  but  the  site  does  not  warrent  preservation  after  the  salvage  excavations  have 
preserved  the  scientific  data. 
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'Form  6230-2 
(June  1968) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

ANTIQUITIES  SITE  INVENTORY 


^c5c]  Archeological      [^  Paleontological      Q]  Historical 


1.    Site  number 
AR-05-010- IrWr 


2.    Type  of  site 
open  chipping 


3.    State 
Colorado 


County 

Rio  Blanco 


District 
Craig 


4.    Map  reference 
Wolf  Ridge 


5.    Location 


Preliminary  Site  Report:  Final  Site  Report  in  preparation  at 
Colorado  State  University,  Ft.  Collins,  Colorado. 


Section 

V 

-  34  SE%  NE^ 

Township 

1   South 

Range 

99  west 

Meridian 

6th  PM 

6.    Land  ownership  status 
Public   domain 

7.    Other  site  designations 
5    RB   9 

8.    Cultural  affiliation;  Geologic  Age  and/or  formation;  dates  of  use 


9.    Site  description,  position,  surrounding  terrain,  and  importance 

Concentration  of  flakes  in  10  meter  diameter  area.   Apparently  eroding  out  of  brown 
sandy  layer  over  gray  shale.   One  projectile  point  and  one  possible  fire  pit.   Near 
top  of  ridge  facing  east.   6680  foot  elevation.   Some  depth  to  the  site  -  possibly 
50  to  50  cm  deep. 


10.    Area  of  occupation 
15  m  X  15  m 

11.    Present  condition 
excellent  . 

12.    Photo  numbers 
2   CSD 

13.    Informants  and  references 

Matthew  Freedman 
Colorado  State  University 
June  17,  1973 


14.  Recorded  by 
Daniel  J.  Hutchison 


Date 

February  7,    1974 


(continued  on  reverse) 
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15.    Sketch  and/or  remarks 


• 
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EVALUATION 


16.  Does  site  have  recreation  value?      Q]]  Yes      ^x]  No     If  "yes,"  has  the  Recreation  Inventory  Form  6110—3  been  •; 
completed?     Q  Yes     Q  No 

17.  Does  site  have  sufficient  value  to  justify  preservation  and/or  development?     [[H  Yes     ^^  No     If  "yes,"  spec- 
ify type  of  preservation  or  development. 

This  site  has  been  evaluated  and  a  determination  was  made  that  it  is  not  of  National 


Register  significance.   The  only  value  this  site  h?s  is  in  the  material  which  would  be 
salvaged  before  any  mining  operation.   The  salvage  and  removal  of  all  the  prehistoric 
cultural  material  by  a  qualified  archeologist  will  greatly  increase  the  value  of  this 
site,  but  the  site  does  not  warrent  preservation  after  the  salvage  excavations  have 
preserved  the  scientific  data 


# 


1  ^HBviewed  by     (Signature  of  District  Manager) 
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Ou^mV  UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

ANTIQUITIES  SITE  INVENTORY 


r 


I^Qjj  Archeological      Q]  Paleontological      |      |  Historical 


1.    Site  number 
AR-05-010-3 


i^A 


24t 


2.    Type  of  site 
Open  chipping 


3.    State 
Colorado 


County 

Rio  Blanco 


District 
Craig 


4.    Map  reference 
Wolf  Ridge  7%  rain 


5.    Location 


Preliminary  Site  Report;  Final  Site  Report  in  preparation  at 
Colorado  S»-ate  University,  Ft.  Collins,  Colorado. 


Section 

■    10  NE%  SW^ 

Township 

2   south 

Range 

99  west 

Meridian 

6  th  pm 

6.    Land  ownership  status 
Public   domain 

7.    Other  site  designations 
5  RB   10 

8.    Cultural  affiliation;  Geologic  Age  and/or  formation;  dates  of  use 

9.    Site  description,  position,  surrounding  terrain,  and  importance 

Open  ridge   top   on  crest   of   first  ridge  north   of  Stake  Springs   Draw.      Site   in  the 
pinyon- juniper   tree   line  adjoining  a  large   sage  opening.      7180   feet   elevation 


10.    Area  of  occupation 
75  meter  diameter 


12.    Photo  numbers 
yes     CSU 


11.    Present  condition 
excellent 


13.    Informants  and  references 

Robert  E.  Hurlbutt 
Colorado  State  University 


14.    Recorded  by 
Daniel   J.    Hutchison 


Date 
February  7,    1974 


(continued  on  reverse) 


• 


• 


15.    Sketch  and/or  remarks 


• 


• 


EVALUATION 


16.    Does  site  have  recreation  value?      I     I  Yes    xl^  No     Tf  "x,^.  "  u      .u    r,  ' 

completed?     □  Yes     □  No  L_J  ices    xlxj  No     If     yes.     has  the  Recreation  Inventory  Form  6110-3  been 


salvaged  before  anv  mininp  nn^r-L      lu        ^  ^  "•"  ^^^  materiiT^which  would  be 

cultural  mate^iarby  a  Jufirfierarch^^^  '"'  ^^"^°"^'  °'  ^^^  ^^^  prehistoric 

Site,  but  the  Site  LL'n:  ^'a  'e^  p  :  :?i:  i^n  ffeTt?  'T^'^'   ^'^  ^^^"^  °^  ^^^^ 

preserved  the  scientific  data.      Preservation  after  the  salvage  excavations  have 


^1  a-  r^u^'J-^J^JC.^--^  w 


^^-  ^BPewed  by      {Sigr^ature  o/  Di5/r,c/ 


Manager) 


Date 


CPO   843  -  S72 


• 


Uun^msy^                  UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

Ixyl  Archeologi 

cal     1     1  Paleontological      |     |  Historical 

BUREAU  OF  LAND  MANAGEMENT 
ANTIQUITIES  SITE  INVENTORY 

1.    Site  number 
AR-05-010-4^ 

2.    Type  of  site 
open  chipping 

3.    State             .     . 
Colorado 

County 

Rio  Blanco 

District 
Craig 

4.    Map  reference 
Wolf  Ridge  7%  tnin 

5.  Location 


Preliminary  site  report/*  Final  site  report  in  preparation  at 
Colorado  State  University,  Ft.  Collins,  Colorado. 


Section 

10  SW%  NE% 

Township 

2   south 

Range 

99  W    ' 

Meridian 
6th   PM     " 

6.    Land  ownership  status 
Public   domain 

7.    Other  site  designations 
5   RB-11 

8.    Cultural  affiliation;  Geologic  Age  and/or  formation;  dates  of  use 


9.    Site  description,  position,  surrounding  terrain,  and  importance 

Scattered  flakes  and  one  point  on  ridge  top.   Old  road  cuts  through  the  site. 
Elevation  7140  feet.   Sage,  small  pinyon  and  juniper.   Charcoal,  dead  larger  pinyon. 


10.    Area  of  occupation 
30  meters   in  diameter 

11.    Present  condition 
good 

12.    Photo  numbers 
yes     CSU 

13.    Informants  and  references 

Cathy  Holder 

Colorado  State  Univers~ity 

6-18-74 


14.    Recorded  by 
Daniel  J.    Hutchison 


Date 

February  7,    1974 


(continued  on  reverse) 


15.    Sketch  and/or  remarks 


% 


EVALUATION 


16.  Does  site  have  recreation  value?      [^  Yes      ^]  No     If  "yes,"  has  the  Recreation  Inventory  Form  6110—3  been 
completed?     \^  Yes     [^  No 

17.  Does  site  have  sufficient  value  to  justify  preservation  and/or  development?     Ql  Yes     ^]  No     If  "yes,"  spec- 
ify type  of  preservation  or  development. 

This  site  has  been  evaluated  and  a  determination  was  made  that  it  is  not  of  National 
Register  significance.   The  only  value  this  site  has  is  in  the  material  which  would  be 
salvaged  before  any  mining  operation.   The  salvage  and  removal  of  all  the  prehistoric 
cultural  material  by  a  qualified  archeologist  will  greatly  increase  the  value  o^  this 
site,  but  the  site  does  not  warrent  preservation  after  the  salvage  excavations  have 
preserviced  the  scientific  data. 


GPO  843  •  972 


• 


nXSsT^                  UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

^x|  Archeologi 

cal      1     1  PaleontoloEical      |     |  Historical 

BUREAU  OF  LAND  MANAGEMENT 
ANTIQUITIES  SITE  INVENTORY 

1.    Site  number 
AR-05-OlO-i*^ 

2.    Type  of  site 
open  chipping 

3.    State 
Colorado 

County 

Rio  Blanco 

District 
Craig 

4.    Map  reference 

Wolf  Ridge  7%  min 

5.  Location 


Preliminary  Site  Report^  Final  Site  Report  in  preparation  at 
Colorado  State  University,  Ft.  Collins,  Colorado. 


Section 

10   SE^     NE% 

Township 

2   south 

Range 

99  west 

Meridian 

6th  PM 

6.    Land  ownership  status 
public   domain 

7.    Other  site  designations 
5   RB-12 

8.    Cultural  affiliation;  Geologic  Age  and/or  formation;  dates  of  use 


9.    Site  description,  position,  surrounding  terrain,  and  importance 

On  south  slope  on  a  small  north  south  ridge  -  perpindicular  to  Box  Elder. 
Knife  and  many  flakes  recovered.   Elevation  7060.   Pinyon,  juniper,  sagebrush. 


10.    Area  of  occupation 

11. 

Present  condition 

10  meters 

good 

12.    Photo  numbers 

yes     CSU 

• 


13.    Informants  and  references 

Rebecca  A.  Gilbert 
Colorado  State  University 


14.    Recorded  by 
Daniel  J.    Hutchison 


Date 

February  7,    1974 


(continued  on  reverse) 


15.    Sketch  and/or  remarks 


• 


EVALUATION 


16.    Does  site  have  recreation  value?      |      |  Yes      [x3 
completed?     [^  Yes     [^  No 


No     If  "yes,"  has  the  Recreation  Inventory  Form  6110—3  been 


17.    Does  site  have  sufficient  value  to  justify  preservation  and/or  development?     [^  Yes  xlx  I  No     If  "yes,"  spec- 
ify type  of  preservation  or  development. 


m 


This  site  has  been  evaluated  and  a  determination  was  made  that  it  is  not  of  National 
Register  significance.   The  only  value  this  site  has  is  in  the  materiaT*which  would  be 
salvaged  before  any  mining  operation.   The  salvage  and  removal  of  all  the  prehistoric 
cultural  material  by  a  qualified  archeologist  will  greatly  increase  the  value  of  this 
site,  but  the  site  does  not  warrent  preservation  after  the  salvage  excavations  have 
preserved  the  scientific  data. 


Reviewed  by     (Signature  of  District  Manager) 


CPO  643  -872 


J 
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Gun"  "ley'                  UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

^2^ !  ArcheoloRical      (     )  Paleontological      (     1  Historical 

BUREAU  OF  LAND  MANAGEMENT 
ANTIQUITIES  SITE  INVENTORY 

1.    Site  number 
AR-05-010-1'78' 

2.    Type  of  site 
open  camp 

3.    State 
Colorado 

County 

Rio  Blanco 

District 
Craig 

4.    Map  reference 

Wolf  Ridge  7%  min 

5.  Location 


Preliminary  site  report,*  final  site  report  in  preparation  at 
Colorado  State  iJniversTty,  Ft.  Collins,  Colorado. 


Section 

■  10  sw^  mk 

Township 

2  south 

Range 

99  west 

Meridian 

6   th  pm 

- 

6.    Land  ownership  status 
Public  domain 

7.    Other  site  designations 
5   RB-13 

8.    Cultural  affiliation;  Geologic  Age  and/or  formation;  dates  of  use 

9.    Site  description,  position,  surrounding  terrain,  and  importance 

Site  on  open  top  of  first  ridge  north  of  stake  Springs  Draw.   Site  is  15  in  the 
pinyon-juniper  tree  line  adjoining  a  large  sage  opening.   Several  fire  pits  with 
flakes  on  top  of  fire  area.   Best  preserved  site  in  the  CA  tract.   This  site  should 
be  giudied^ intensively.   Test  drilling  was  planned  for  an  area  50  feet  from  the  site 
in  the  summer  of  1973.   Elevation  7120  feet. 


10.    Area  of  occupation 

11. 

Preseat  condition 

75  meters 

excellent 

12.    Photo  numbers 

yes      1973  CSU 

m 


13.    Informants  and  references 

Colorado  State  University 
June   18,    1973 


14.    Recorded  by 

Daniel  J.    Hutchison 


Date 

February  7,    1974 


(continued  on  reverse) 


15.    Sketch  and/or  remarks 


• 


• 


EVALUATION 


16.  Does  site  have  recreation  value?      Q  Yes      [x]  No     If  "yes,"  has  the  Recreation  Inventory  Form  6110-3  been 
completed?     [^  Yes     [^  No 

17.  Does  site  have  sufficient  value  to  justify  preservation  and/or  development?     Q^  Yes     [2  No     If  "yes,"  spec- 
ify type  of  preservation  or  development. 

This  site  has  beeri  evaluated  and  a  determination  was  made  that  it  is  not  of  National 
Rr-gister  significance.   The  only  value  this  site  has  is  in  the  material'  which  would  be 
salvaged  before  any  mining  operation.   The  salvage  and  removal  of  all  the  prehistoric 
cultural  material  by  a  qualified  archeologist  will  greatly  increase  the  value  of  this 
site,  but  the  site  does  not  warrent  preservation  after  the  salvage  excavations  have 
preserved  the  scientific  data. 


Reviewed  by      (Signature  of  District  Manager) 


Date 


CPO  S43  •  972 
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nXliesT^                 UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

:^x  1  ArcheoloRical     |     1  Paleontological      |     I  H 

istorical 

BUREAU  OF  LAND  MANAGEMENT 
ANTIQUITIES  SITE  INVENTORY 

1.    Site  number  ^  * 
AR-05-010-*9^ 

2.    Type  of  site 
open  camp 

3.    State 
Colorado 

County 

Rio  Blanco 

District 
Craig 

4.    Map  reference 

Wolf  Ridge  7k  min 

5.  Location 

Preliminary  Site  Report*  Final  Site  Report  in  preparation  at 
Colorado  State  University,  Ft.  Collins,  Colorado. 


• 


Section 

~.  10  NE^     NE^ 

Township 

2  south 

Range 

99  west 

Meridian 
6th  PM 

6.    Land  ownership  status 
Public   Domain 

7.    other  site  designations 
5   RB-14 

8.    Cultural  affiliation;  Geologic  Age  and/or  formation;  dates  of  use 


9.    Site  description,  position,  surrounding  terrain,  and  importance 

Ridge  top  with  heavy  concentration  of  flakes  scattered  around  the  area.   Many 
dead  trees,  evidence  of  fire.   Pinyon- juniper,  sage,  grasses.   7120  foot  elevation. 


10.    Area  of  occupation 
60  meters   in  diameter 

11.    Present  condition 

12.    Photo  numbers 
yes     CSU     1973 

13.    Informants  and  references 

Colorado   State  University 
June  18,    1973 


14.    Recorded  by 
Daniel  J.   Hutchison 


Date 


February  7,    1973 


(continued  on  reverse) 


f 


15.    Sketch  and/or  remarks 


• 


• 


EVALUATION 


16.  Does  site  have  recreation  value?      [^  Yes     ^]  No     If  "yes,"  has  the  Recreation  Inventory  Form  6110-3  been 
completed?     [^  Yes     [^  No 

17.  Does  site  have  sufficient  value  to  justify  preservation  and/or  development?     [^  Yes     [^i  No     If  "yes,"  spec- 
ify type  of  preservation  or  development. 

This  site  has  been  evaluated  and  a  determination  was  made  that  it  is  not  of  National 
Register  significance.   The  only  value  this  site  has  is  in  the  materiaT^which  would  be 
salvaged  before  any  mining  operation.   The  salvage  and  removal  of  all  the  prehistoric 
cultural  material  by  a  qualifieid  archeologist  will  greatly  increase  the  value  of  this 
site,  but  the  site  does  not  warrent  preservation  after  the  salvage  excavations  have 
preserved  the  scientific  data. 


6PO  B43  -aTZ 


t 


• 


Ou'il^^esT^  UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

ANTIQUITIES  SITE  INVENTORY 


■j^x]  Archeological      [^  Paleontological      Q]  Historical 


1.    Site  number 
AR-05-010 


^ 


2.    Type  of  site 
chipping 


3.    State 
Colorado 


County 
Rio  Blanco 


District 
Craig 


4.    Map  reference 

Sagebrush  Hills      7%  min 


5.    Location 


Preliminary  Site  Rrport*  Final  Site  Report  in  preparation  at 
Colorado  State  University,  i^t.  Collins,  Colorado. 


Section 

33,    NE%  NE% 

Township 

1   south 

Range 

99  west 

Meridian 

6.    Land  ownership  status 
public   domain 

7.    other  site  designations 
5    KB    20 

.       .     .. 

8.    Cultural  affiliation;  Geologic  Age  and/ or  formation;  dates  of  use 

9.    Site  description,  position,  surrounding  terrain,  and  importance 

A  thin  scatter  of  flakes  and  1  projectile  point  on  a  narrow  ridge  top  with  exposure 
to  the  south  and  west.   Elevation  7,080  feet. 


10.    Area  of  occupation 
%  mile  diameter 

11.    Present  condition 
good 

12.    Photo  numbers 
yes     CSU 

13.    Informants  and  references 

Colorado  State  University 
June  17,  1973 


14.  Recorded  by 
Daniel  J.  Hutchison 


Date 

February  7,    1974 


(continued  on  reverse) 


15.    Sketch  and/or  remarks 


• 


• 


EVALUATION 


16.  Does  site  have  recreation  value?      \~]  Yes      ^]  No     If  "yes,"  has  the  Recreation  Inventory  Form  6110-3  been 
completed?     Q]  Yes     Q  No 

17.  Does  site  have  sufficient  value  to  justify  preservation  and/or  development?     [^  Yes     ^xj  No     If  "yes,"  spec- 
ify type  of  preservation  or  development. 

This  site  has  been  evaluated  and  a  determination  was  made  that  it  is  not  of  National 
Register  significance.   The  only  value  this  site  has  is  in  the  material  which  would  be 
salvaged  before  any  mining  operation.   The  salvage  and  removal  of  all  the  prehistoric 
cultural  material  by  a  qualified  archeologist  will  greatly  increase  the  value  of  this 
site,  but  the  site  does  not  warrent  preservation  after  the  salvage  excavations  have 
preserved  the  scientific  data. 


Qa-'^C J  .-^utrA 


CPO  843  •  972 
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Ou"/l9687'                  UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

fxxj  Archeologi 

cal      1     1  Paleontological      (     |  Historical 

-            BUREAU  OF  LAND  MANAGEMENT 
ANTIQUITIES  SITE  INVENTORY 

1.    Site  number 
AR-05-010-161 

2.    Type  of  site 
chipping 

3.    State 
Colorado 

County 

Rio  Blanco 

District 
Craig 

4.    Map  reference 

Sagebrush  Hill   7%  min 

5.  Location 


Preliminary  Site  Report'  Final  Site  Report  in  preparation  at 
Colorado  State  University,  Ft.  Collins,  Colorado. 


Section 

33  NE^   SW% 

Township 

1   South 

Range 

99  west 

Meridian 
6  th  PM 

6.    Land  ownership  status 
Public   Domain 

7.    Other  site  designations 
5   RB-23 

8.    Cultural  affiliation;  Geologic  Age  and/or  formation;  dates  of  use 


9.    Site  description,  position,  surrounding  terrain,  and  importance 

Cultural  material  found  on  knoll  of  a  saddle  along  a  ridge  crest.   Gulches  run  north 
and  south  of  the  site.   Open  sagebursh  flat  with  grasses  and  shrubs.   Small  runoff 
areas  from  hill  to  the  saddle.   Indegenous  parchute  shale.   Exposure  on  east  and  west. 
Elevation  6960. 


10.    Area  of  occupation 
75  X  30  meters 

11.    Present  condition 
good 

12.    Photo  numbers 
yes     CSU     1973 

13.    Informants  and  references 

Colorado  State  University 
June  18;  1973 


14.  Recorded  by 
Daniel  J.  Hutchison 


Date 
February  7,  1974 


(continued  on  reverse) 


# 


15.    Sketch  and/or  remarks 


• 


• 


EVALUATION 


16.  Does  site  have  recreation  value?      [^  Yes      ^x]  No     If  "yes,"  has  the  Recreation  Inventory  Form  6110—3  been 
completed?     [^  Yes     Q^]  No  ' 

17.  Does  site  have  sufficient  value  to  justify  preservation  and/or  development?     |^  Yes     ^]  No     If  "yes,"  spec- 
ify type  of  preservation  or  development. 

This  site  has  been  evaluated  and  a  determination  was  made  that  it  is  not  of  National 
Register  significance.   The  only  value  this  site  has  is  in  the  material^which  would  be 
salvaged  before  any  mining  operation.   The  salvage  and  removal  of  all  the  prehistoric 
cultural  material  by  a  qualified  archeologist  will  greatly  increase  the  value  of  this 
site,  but  the  site  does  not  warrent  preservation  after  the  salvage  excavations  have 
preserved  the  scientific  data. 


& 


• 


.eviewed  by      (Signature  of  District  Manager) 


Date 


CPO   B43  -072 
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c  ■      c 

Gulf  Mineral  Resources  Co. 
A  Division  of  Gulf  Oil  Corporation 

Standard  Oil  Company  (Indiana) 

Rio  Blanco  Oil  Shale  Project 

June  27,  1974 


Mr.  Peter  A.  Rutledge 

Area  Oil  Shale  Mining  Supervisor 

Conservation  Division 

U.S.  Geological  Survey 

Denver  Federal  Center 

Lakewood,  Colorado   80215 

Dear  Mr.  Rutledge: 

Included  in  the  stipulations  for  approval  of  a  portion  of  the  Tract  C-a 
Exploratory  Plan  (specifically.  Section  5  -  Geological  Exploration  Plan  and  Sec- 
tion 6.2  -  Subsurface  Hydrology)  is  the  requirement  for  biological  and  archaeolo- 
gical investigations  of  areas  to  be  disturbed  by  the  lessees'  activities  on  the 
tract. 

This  is  to  inform  you  that  detailed  investigations  of  drill  hole  sites 

6,  7,  8  and  11  have  been  completed  with  regard  to  archaeological  and  biological 
resources.  The  investigators  have  determined  that  no  archaeological  resources 
would  be  destroyed,  and  that  no  significant  or  unique  flora  or  fauna  would  be 
affected,  by  work  on  these  sites.  Attached  is  a  letter  from  Dr.  Alan  P.  Olson 
and  David  B.  Winsor  to  that  effect. 

Archaeological  and  biological  examinations  of  the  remaining  drill  hole 
sites,  as  well  as  proposed  access  routes,  will  be  completed  as  expeditiously  as 
possible,  and  a  final  report  will  be  submitted  to  you  upon  completion  of  these 
examinations. 

Drill  hole  site  construction  and  drilling  will  be  limited  to  sites  6, 

7,  8  and  11  until  archaeological  and  biological  clearances  have  been  obtained  on 
the  remaining  sites. 

Also  attached  is  a  letter  to  the  Tract  C-a  lessees  from  the  BLM  approving 
Exploration  Operations  Bond  8063-25-88,  in  the  amount  of  $20,000,  to  cover  the 
initiation  of  exploration  work  on  Tract  C-a. 

Sincerely  yours, 


C.  0.  Spiel man 
Vice  President 
COS: re  Oil  Shale  Resources 

Enclosures  Gulf  Mineral  Resources  Co. 


m 


COI.CJKAtXJ  >.l  MII^IAIVr' 


r 


UNIVERSITY  PARK  •  DENVER.  COLORADO  80210 
DEPARTMENT  OF  ANTHROPOLOGY 


June  2k,   I97U 


Mr,  Charles  Spielman 

Vice  President,  Oil  Shale  Resources 

Guli*  Mineral  Reso\irces  Company 


Dear  Mr.  Spielman: 


We  have  investigated  coreholes  6, 7, 8, and  11,  and  meteorological 
stations  1,2,3,  and  14-.  These  locations  were  investigated  on  a  three 
hundred  foot  radius  for  the  coreholes,  and  one  hundred  foot  for  the 
meteorological  stations.  Nothing  was  found  which  will  impede  the  utilization 
of  these  sites  for  the  projected  drilling  and  station  location.  Our 
recommendation  is  that  no  resources  would  be  damaged  by  these  projects. 


Sincerely, 

Alan  P.  Olson,  Ph.D".  . 
Associate  Professor 


ssociate  JrroresE 

David  B.  Winsor 
Limnetic s.  Inc. 


c/^^^HTL 
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ENVIRONMENTAL  SURVEY  ON 
GULF- STANDARD  TRACT  C-a 


Date  of  Survey:  Uu^  rU  7^ 

Site:      C--^'{->    ^  f^O-M ,  Para)..  ite*s  (Area)  Surveyed;  c  -^ACf^ 


The  subject  site  has  been  surveyed  for  environmental  baseline  <x)nditions  an    the 
findings  are  as  follows: 

1.     Terrestrial:  _<;iA^AA     /4)     /h'  :- /zi^r *>yi  -^3 ; 


^2.     Wildlife:    /yi-^>lc^>yy.'.^.  ,^/    f^^A'Jr  rA- i^l ry.  Cc^-fy^^^t^l/i 
— ^ — -^ — — — ^ Z? 7^^ ^^==^ 


3.     Aquatic:     f^7/^/>i^   /^/7     /^^/W-A^-^ 


So^^><^    rlh-J^^^AJ^*-'^ 


2;     Wildlife: 


3;    Aquatic : 


Reconnendations : 


/y-'^^^/t^  U/c/^^y\ 


Dave  Winsor  Dr.  Alan  Olson 

Environmental  Ecologist  ^  Archeologist 

Observer 


Method  Used: 

1^     Terrestrial:  -       ^         ~    -  -  .  _^^ 


# 


• 


Auan-oixr.icAL  siJimiY  on 

GULF-STANDAjy)  TRACT    C-a 

Date  of  Survey:  7/3-8/7^ 

Site:       07  and   9. ,  Parnmctcrs  (Area)  Surveyed:  $00   ft.    R. 

Tlie  subject  site  has  been  surveyed  aiid  the  findings  are  as  follcavs: 

Nen::itive   as   far  as   any  archa-olor.'ical  aaterial 


Method  Used: 

Surface  Survey 


Recommendations : 

Any  coQstrp^tion  b^   allowed 


c2^-^^^^-^^fc 


Dave  Winsor  Dr.  Alan  Olson 

Terrestrial  Ecologist  Archeologist 

Observer  Surveyor 


t 


f 


c 


ENVIRONMENTAL  SURVEY  ON 
GULF- STANDARD  TRACT  C-a 


Date  of  Survey:  <J(>.^  ^  ■^ 
Site:  C.-1 


,  Parameters  (Area)  Surveyed: 


The  subject  site  has  been  surveyed  for  environmental  baseline  conditions  and  the 
findings  are  as  follows: 

1 .  Terrestrial :  ,^i^'ch^^^  cU}^.yyu:r>J X^fc/^^^^^^^  UJ-C/V<  McX&^y »^us  r- 


U 


^t>^- 


1^<U^ 


2.  Wildlife:    hU^M/j    ^,c>i^TC^<f^^^<^^^  ^    <t^r^--  ^^  c/^J/t 

3.  Aquatic:    M>^    A   /^Jr^^y>->^   f^r^^  (Xf^^    /rjUC^^.     ^ /t^ </^^^o-^/7 


1 .1 

Method  Used: 
1^  Terrestrial: 


/WM  (T^^tJMX^i^f 


1\    Wildlife: 


3'.  Aquatic: 


Recormendations : 


^a)C€ec(coi^  ^^^"hM-^ 


muj}(U(/o- 


M. 


Dave  Wins  or 
.Environmental  Ecologist 


Dr.  Alan  Olson 

Archeologist 

Observer 


ENVIRONMENTAL  SURVEY  ON 
GULF-STANDARD  TRACT  C-a 


Date  of  Survey:  \J(m^^X  iRl^ 

Site:  C-^%   t  C'^l »  Parameters  (Area)  Surveyed :  KJOd  f^ <) 


The  subject  site  has  been  surveyed  for  environmental  baseline  conditions  and  the 
findings  are  as  follows: 


1.  Terrestrial: 


..u>^  A^7 


2.    Wildlife:     /Zi{?/iyr^ i,^n^'^\:/ ^/:mmA/^/^    /7u^4^, 


3.     Aquatic: 


Method  Used: 
1.  Terrestrial: 


2;  Wildlife: 


3 .  Aquatic : 


Reconmendations : 


f/^dceed ixiiy/{  j^^td^JUry  .^:£<(lA^^s 


Dave  Wins  or 
Environmental  Ecologist 


Dr.  Alan  Olson 

Archeologist 

Observer 


• 


ENVIRONM  '^^T.  S,Wrw  qn 
GULF-STi\NDARD  TRACT  C-a 

Date  of  Survey:  \IuLy\L.  ^2 

Site;  ^^'^  OmjJaJ^  S/^"^^  ^-^-^s  Parameters  (Area)  Surveyed :j£ff^'jf  ^^^^^^f^ 

The  subject  site  has  been  surveyed  for  environmental  baseline  conditions  ant   the 
findings  are  as  follows:  .      yo  — 

1.  Terrestrial  :-f7^^,     ,<;<xr-^/,»"(//.A ■_ 

""  :ff3       l*J(^c^<jrtx^  i*'^^^^  '^^^^  'i^o^  ^''^^  ^ 

2.  Wildlife:    -^^  7.  -  s^^/^M/Zy    ^,^Ah(A ^ 

it  ^  ^  (>^'Jt>  .  <:M</tA/J\j  r^^^\ 

3.  Aquatic:    *^^  ^^^   ft  jfci^t^t^-i^^  sfrtc^y^  ImA^^'i/^A  /Jc^^^>^^^e^ c^ h^^ 


IT 

>1ethod  Used: 
1.     Terrestrial: 


S^^f^fiiCl£    ObsCfi/oL/i0^{ 


H 


2',    Wildlife: 


5  4     Aquatic: 


Reccmnendations : 


Ordcet,^ vQil^  (AilU^t^f 


■  WfJT/^/  l/Jc-Uf^-f/P^ 


Dave  Winsor  Dr.  Alan  Olson 

Emdrorsnental  Ecologist  ^  Archeologist 

Observer 


% 


July  22,  1974 


MesaoraDdua 


To:      Harvla  W.  Pearson,  District  Manager,  BUf,  Craig,  CO  81625 
Stanley  G.  Colby,  Area  Manager,  BIK,  Meeker,  CO  81641 

Froa:     Area  Oil  Shale  Supervisor 

Subject:  Arcbeological/blological  clearances 

Attached  are  the  clearances  received  to  date  for  C-a  and  C»b.  The  C-a 
clearance  includes  the  air  quality/meteorology  sites  and  the  trailer 
site  in  sec.  4. 

With  regard  to  drill  hole  C-IO  on  C-a  which  is  in  the  wild  horse  area, 
Charles  Spielman  conferred  with  Bill  Lawhom  (BUf  vildlife)  who 
advised  there  was  no  need  to  stove  the  hole.  Unless  I  hear  differently 
froD  you  I  vill  not  require  the  lessees  to  nave   the  hole. 

Additional  clearances  on  C-b  are  expected  shortly  to  facilitate  approval 
of  the  rest  of  their  plan. 


Peter  A.  Rut ledge 
Attachments  . 

File  copy 
PARutledge/ns 
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July  16,   1974 
D-19 


Mr.  Peter  A.  Rutledge 

Area  Oil  Shale  Mining  Supervisor 

Conservation  Division 

U.  S.  Geological  Survey 

Lakewood,  CO    80215 

Subject:    Archaeological  and  biological  clearances  of  drill  hole  sites 
and  access  roads  on  Tract  C-a. 

Dear  Mr.  Rutledge: 

This  letter  supplements  C.  Spielman's  letter  dated  June  27,   1974. 

Included  in  the  stipulations  for  approval  for  a  portion  of  Tract  C-a  Exploratory 
Plan,  Section  5,     Geological  Exploration  Plan  and  Section  6.2  -  Surface 
Hydrology,  is  the  requirement  for  biological  and  archaeological  investigations 
of  areas  to  be  disturbed  by  the  leessees  activities  on  the  Tract. 

This  is  to  inform  you  that  detailed  investigations  were  made  of  core  hole  sites 
C-2,  3,  C-4,  5,  C-10,  C-11,  C-12,  C-13,  C-7  (new  site),  C-9  (new  site)  and 
the  access  roads  leading  to  core  holes  C-11,  C-12,    and  C-13.     Additionally, 
the  proposed  trailer  office  area  in  Section  4,  between  core  holes  C-8  and  C-9, 
was  also  cleared.    Each  core  hole  site  was  cleared  within  a  300  foot  radius  of 
the  designated  site  and  each  access  road  was  studied  within  a  30  foot  corridor 
to  these  respective  core  holes.      Upon  completion,  the  investigators.  Dr.  Olson, 
archaeologist  and  Dave  Winsor,  ecologist,  indicated  the  general  description 
found  at  each  site  and  completed  the  attached  forms  to  provide  a  more  detailed 
explanation  of  their  findings  and  their  recommendations. 

All  the  proposed  sites  were  cleared  from  an  archaeological  and  biological 
standpoint,  however,  core  hole  site  C-10  and  its  access  road  were  found  to  be 
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Mr.  Peter  A.  Rutledge  -  2  -  July  16,  1974 


within  the  home  range  of  a  wild  horse  herd  which  were  visibly  observed 
utilizing  this  area.    Furthermore,  sign  posts  were  sighted  in  this  area  marking 
the  territory  of  this  herd.    It  has  been  recommended  to  Gulf-Standard,  as  a 
result  of  this  finding,  that  core  hole  C-10  be  moved  directly  to  the  east, 
adjacent  to  the  Tract  boundary  and  in  the  general  vicinity  of  the  existing  access 
road  .    This  is  presently  being  investigated  and  when  the  relocation  of  this  core 
hole  becomes  a  reality,  you  will  be  notified. 

The  remaining  core  holes  and  shallow  drill  wells  located  on  Tract  C-a  will  be 
investigated  by  this  same  team  on  July  19  through  the  21st.    Their  findings  will  be 
reported  to  you  during  the  section  ending  July  27. 

Sincerely , 


LIMNETICS,  INC. 


Donald  R.  Millert, 
Project  Manager 


DRM/bjs 

cc:    C.  Spielman 

Dr.  Schwendinger 
Dr.  Harms  worth 
Dr.  Olson 
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July  10,  1974 
D-8 


Mr.  Charles  Spielman 

Vice  President  -  Oil  Shale  Resources 

Gulf  Mineral  Resource?  Company 

1780  S.  Ballaire 

Denver,  Colorado   80222 

Dear  Mr,  Spielman: 

In  accordance  with  the  lease  agreement,  all  prospective  core  hole  sites  and 
access  roads  to  the  proposed  sites  must  be  cleared  from  a  biological  and 
archaeological  standpoint.    This  clearing  is  to  insure  that  no  unique  biological 
communities  or  archaeological  ruins  are  present  in  the  proposed  perturbated 
area . 

During  the  site  visit  from  July  3  through  July  7,  eight  core  hole  sites,  two 
access  roads  and  one  trailer  office  area  were  viewed.    Numerically  they 
Included  core  hole  sites  C  2-3,  C4-5,  C-10,  C-11,  C-12,  C-13,  C-7  (new 
site),  C-9  (new  site)  and  the  access  road  leading  to  core  holes  C-11,  C-12, 
and  C-13.    Additionally,  the  proposed  trailor  office  area  in  Section  4  was 
also  cleared.    Each  core  hole  site  was  studied  within  a  400  foot  radius  of 
the  designated  site  and  each  access  road  was  studied  within  a  30  foot 
corridor  to  Its  respective  core  hole.    At  each  site  a  form  was  filled  out 
indicating  its  general  description  and  is  attached  with  this  letter  to  provide  a 
more  detailed  explanation  of  its  components  and  our  recommendations. 

All  of  the  proposed  sites  were  cleared  from  an  archaeological  and  biological 
standpoint,  however,  core  hole  site  C-10  and  its  access  road,  needs  to  be 
discussed  further  ^xior  to  its  biological  clearance.    This  site  is  located 
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within  tho  home  range  of  a  wild  horse  herd  which  were  visually  observed 
utilising  this  area.    Furthermore,  sign  posts  were  sighted  in  this  area 
marking  the  territory  of  this  herd.    Should  the  access  road  be  cleared  as 
well  as  the  core  hole  site,  this  would  undoubtedly  result  in  the  herd 
moving  to  a  new  area,  thus  adversely  effecting  future  baseline  data 
accumulation.   With  this  one  exception,  all  of  the  other  sites  were  cleared 
biologically  for  core  hole  drilling  and  access  road  construction. 

Sincerely, 


David  Winsor,  Dr.  Alan  Olson, 

Environmental  Ecologist  Archaeologist 


DW/bjs 
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ARQEOUrilCAI,  SliliVEY  ON 
GULF-STANDAlil)  TRACT    C-a 


Date  of  Survey:       July   3-8 1 '197^ 
v,^       Site:      Corehole§2^'3-43 ,  Parameters  (Area)  Surveyed:     300  Ft,    D. 

Tlie  subject  site  has  been  surveyed  and  the  findings  are  as  follov/s: 

IgQ-;ativc. 


Method  Used: 

Surface  ^xirvej 


Recommendations : 

A117  necessary   ope  rati  iono  "bo    iiia^ov^^od 


^^^-^..^=^^^^ 


^^5*-»- 


Dave  Winsor  Dr.  Alan  Olson 

Terrestrial  Ecologist  Archeologist 

Observer  Surveyor 


/^I 
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Auanioixr.icAL  sin^vnY  on 

GULF-STy\NnA]U)  TI^CT    C-a 


Date  of  Survey:     July  3-8,    197^ 

roads 

Site:    n   11,    ^?,    ^^,    plus   accessParamotcrs  (Area)  Surveyed:      ^popt   D. 

The  subject  site  has  been  surveyed  aiid  the  findings  are  as  folla/s: 

r,-itQ    CJLirveyed  ^    with   negative    resalts^    g.oadway,    also. 


Method  Used: 

Surfage   survey 


Recommendations : 


These  siten,  ..ind  the  roadv/ay  g-e  clear, 


no  problems  ss  far  as  archoaolo^-jicil  m^torial, 


.^^^..-c.^^^/ 


'a    Dave  Winsor  Dr.  Al?ui  Olson 

^        Terrestrial  Ecologist  Archeologist 

Observer  Surveyor 


2j    f^ 


ENVIRO^M•NTAL  SURVEY  ON 
GULF- STANDARD  TRACT  C-a 


Date  of  Survey:   I^^^T^ -___  SOOH  mdMk'  of  cere  ho  k 

,12-'^                                                                                             3of^^^*^^P  For  r<y^ 
SiteiC'ff  V  accc^3    road »  Parameters  (Area)  Surveyed: 

•  •  •    •  •      •     ■  •  •  •       .        .      •       . 

:=:^  .   The  subject  site  has  been  surveyed  for  environmental  baseline  conditions  and  the 
findings  are  as  follows:  */>        *  \ 

1.    Terrestrial:  ^/?J<gviCd  gf  P^T  COt^'^i^^^t-hj  Mfj  tf/ot^i^iOAt  t  pjyt^ujiHx  o-l^/X  . 

^/|W    <pecui  AMckai    Opu^a,  hurtihusU    /^^dla^pa'^^^^rush^  jc^^c^^tMic^  ^^c^sfryMi/ d/otr.-^^^ucr 

3.     Aquatic;  ^IwJxf  *^  hfoP^ff^f-^  M/^C umJc/j  fi/^^^  lu\4^4^A  irtM\df'^.£Juiyi,^^< i<ysAe 

^Method  Used:  I 

1.  Terrestrial:  l^iSu^l  cJ^J(^t^'iA^S,  TfUS  O^Cl  i%  perkccfi  ^^  //c^  <^^4^  ex.hr t^a        ^uii,    \ 

2.  Wildlife:  Th^S  a/ica  js  h^oAjdj  uAM^'l  6f/  ^tr/A  dfrmcf/tc  ^^d UjM ci^nUrt^S  ft'^sf^ 

3.  Aquatic: ' '     '      ; 


X 


% 


Reccninendations : 

^  rihd^'  yjuhtpct  c^h^M^uU/tf  /^<t/  /^o  ucoiss  roA4  i^itl  cuj' 

Shu/cf  be  i^AKCh   ^r(^0Kei/C  as  /Cui  ly^divuiwJ  hr^A  <!L<  fir^Sthfc  f^></i/i<4^h\0fC    *OtHy  C/)re, 

holt  drilU^  a^d  autit  ^Oii  <^f^fU^  rU  k^o/'iof^cl  ^orsc^  ^^hA/oic  Ma  oAnq 

Dave  Winsor  Dr.  Alan  Olson 

Environmental  Ecologist  Archeologist 

Observer 


/ 
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^  ENVIRONMENTAL  SURVEY  ON 

GULF-STANDARD  TRACT  C-a 

« 

Date  of  <^'T-vpy!  \hjLu  Sf  /9?V' — 

>,  ,  -      .  .  Parameters  (Area)  Surveyed: _ . 

v..  iubject  site  has  been  surveyed  for  environmental  baseline  conditions  and  the 

findings  are  as  follows: 

1   Terrestrial:  71-  ----  -^-,f  ^//.-^^^  /^  ^.  r  (,1  ^,V  ^'f  rrT"  ^V^n>  ^r -C^'?M^ 

.   Wildlife:  rk  u>i«(f'^  ./^...W^  Mc  ^..  c^,MM,.^>i^^^^^^~^lX^^^^^^^ 

.      Agnatic:  >^.^  ----T  ^.^i^r.^  ^  f<'^  < '^  ^cf..f  ^  A^j,,a^^S:u^^<r 

Method  Used: 


1.  Terrestrial: 


2.  Wildlife: 


3.  Aquatic: 


Reconinendations : 


7lu.  oMa   aj^^^  ^    U^  JOtff  Mr^<^^^u^f  ^C^^(^'^    - 


f^^j  c^o^r^i^^^^^^^^^-^^  /MfnrA^^^ 


9^    ^^jUA(^l(///fu^^ny 


Dr.  Alan  Olson 

DaveWinsor  Archeologist 

Environmental  Ecologist  Observer 


-./ 


Hj  ENVIRDNMEm'AL  SURVEY  ON 

GULF-STANDARD  TRACT  C-a 

• 

Date  of  Survey:  y7>t/W  6^  /97V 

Site:  C'i^  ^"vS >  Parameters  (Area)  Surveyed;    ^dO  ^  *yicluA^ 

The  subject  site  has  been  surveyed  for  environmental  baseline  conditions  and  the 
findings  are  as  follows:  . 

1.  Terrestrial:  T^ts  j^Ud  uuis  hceCtec^  i^  a4^/iTs.i(r^  bt/uKC^  /too  hic/ffc^ 

2.  Wildltfe:  L,ff/t   i^L/Jjift  tiJ^  <^b$<iMxd j^^^  ^g^/Vt  pe/^^fif  /%  <esi^J/a/^/^ 

3.  Aquatic:  Ju(>f-S^t4j^fi^  Mcj  iJt/<,   4   i/nkAy^niZtp^s/rt^i^  Fcr  runo/=/^ 


?thod  Used: 

1.  Terrestrial: 


2.  Wildlife: 


3.  Aquatic: 


Reconmendations : 


' 1^^  oM^  of^eMj^    irto£Lj  ^r  arc  U^  c^/^^,^  df^Auj/c^. 


S 


^gjHCi  l<)(A/L^/r 


ave  Wins  or  Dr.  Alan  Olson 

Environmental  Ecologist  Archeologist 

Observer 


( 


ENVIRONMENTAL    S'IRVEY  ON 
GULF-STANDAPD  TRACT  C-a 

Site:_ndQ.ZJLAS^^ii-J:S^ •  ,  1  weline  conditions  ard  t  e 

^e  subiect  site  has  be^  surveyed  for  environmental  baselu^e  co 


findings  are  as  follows:  , .y^^A,,,,.,,^,,,^:,.^.^^^ 


-Method  Used: 
■^      Tprrsstrial: />>«/i; 


I  i./n/rvf"'^^-"    '^^- 


Reconnendations:  ^^^   /<,  ^^^,e  ^^ //,,,  ^.^^^  A.;^  y^^    /^    -^  accUi;ui^ 


Dave  Winsor  ,  Archeologist 

Enviionmcntal  Ecologist  Observer 


(  ■ 
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LIIViniETICS,  IMC. 

environmental    consultants 


August  1,   1974 
D-33 


Mr.  Peter  Rutledge 
U.  S.  Geological  Survey 
Conservation  Division 
7200  W.  Alameda 
Lakewood,  Colorado    80226 


Dear  Mr.  Rutledge: 


This  letter  is  to  inform  you  of  the  biological  and  archaeological  clearing 
of  core  holes  C-1,  C-14,  C-15  and  access  roads  leading  to  core  holes  C-1, 
C-14,  C-15  andC-10.  These  sites  were  surveyed  by  Dr.  Alan  Olson,  Ms, 
Barbara  Thiaville,  and  David  Winsor  between  July  19  -  23,   1974. 

The  basic  procedure  for  core  hole  clearing  involved  intensively  walking 

a  400 -foot  radius  of  the  designated  site  looking  for  the  presence  of  unique 

or  endangered  flora  or  faunal  communities.    Also,  emphasis  is  placed 

on  describing  the  area  generally  from  a  vegetative  and  zoological  aspect. 

Any  signs  such  as  game  paths,  scats  or  other  identifiable  material  is  recorded. 

Archaeologically,  the  core  holes  and  access  roads  were  scoured  for 
remances  of  pottery  or  tools  indicating  the  area  might  have  been  inhabitated 
some  time  in  the  past.    Presently,  no  artifacts  have  been  found  at  any  of 
the  core  hole  sites  examined. 

Should  you  have  any  question  about  our  procedure  or  our  findings,  please 
contact  me  at  your  convenience. 

Sincerely, 


David  Winsor, 
Terrestrial  Ecologist 

DW/bjs 

cc:   Dr.  R.  Harmsworth 


^I^^UG    21974  j 
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Amiii;»>ip.M:\'.  •;nl:vi;v  (W      -  '*: 
i;iii.r  ;vr.v.!»M •»  iiM.r C-n 


■*■'•: \rj  ■  •      '  •        '  ■-•'••"'■■  ■■ 


■»    -^ . 


Si  to: C.tV.-.J- - »  l'.n;i::ifJ  vr-.  fArci)  ruivryrtl:    60Q'  t^ 


Tlio  suhjrct   !*ito  )i:i:;  Ix'cn  surveyed  .'ind  (lie  rin(lin[»n  arc  nn  folUr./:;: 


* 

f 

' 

Metliod  Used: 

SiP^nJ^X 

'■        .                                                   ■                                r 

- 

• 

. 

• 

• 

•• 

r 



Recommendations: 

WITH       PLAKiH€D 

• 

» 

•"•,■.                •  ■  .  .• 

'. 

.if,:.-  .     ■ 

y' 


.^^'^^^^^^^C, 


iZj^=x^ 


Dave  Kin sor  "  *  7;.    ;"       Dr.  Alan  Olson 

Terrestrial  I-cologist  "  ^•\         Archeoiogist 

Observer  Surveyor 


Aiu]ii;ni.(v;»«;.M.  'wwwn^*  m 
(;iii.i--.';TAr;ii:\r»  ii'MiT   n-n 


nnto  or  r.m rev:    JOlV    20  f\]\ 

^^'^^■'1^^^..^^.^^^ :: »  IVir;niintf.rs  fArcn).c:iJivcyoa:    ^OO'  IB  ^ 

Tlic  r.nbjrct   site  lins  bcrii  surveyed  .-ind  the  findings  arc  ar.  follov/s: 

A-uot^6        p^ce^s      ^^o>r:>:  


Mctliod  Used; 


Recanmcndations : 


^\'Vc'  ^'Bg     CLeAT^gp     ^=ioR     Coi^STROc-nr^KV 
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Dave  Winsor 
Terrestrial  Ecologist 
Observer 


5^: 


Dr.  Alan  Olson 

Archeoiogist 

Surveyor 


■^^i^ 


.\ 
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ENVIRO^M:m•AL  SURVEY  ON 
GULF-STANDARD  TRACT  C-a 


Date  of  Survey:      7'^^'  '7H 
Site:  C-1 


so  f't-^ir^^^<^ 
J  Parameters  (Area)  Surveyed:  ^/^ra^cuj; 


The  subject  site  has  been  surveyed  for  enviromnental  baseline  conditions  and  the 
findings  are  as  follows: 

1.  Terrestrial:  //(^/c/n/r^^^    r^^UjOQuccA-  fAH^K  OcCA^i*^'^  vAt».vuU>' 

2.  Wildlife';  CaJi^,     /MA       r^^Cf' • 

3.  Aquatic:     M    /VO^*^^   flAA^J^U^  4yU(K^ 


Method  Used: 

1.  Terrestrial: 

2.  Wildlife: 

3.  Aquatic: 


Reccnmendations : 


ptOCttc(uj(yf^  C^^HJSG^'J    ^^r^'^^ 


l^aHCl  lllr.'U^' 


Dave  Winsor 
Environmental  Ecologist 


Dr.  Alan  Olson 

Archeologist 

Observer 


•  .  •  -'l?  ^ '■;  ■»'-'•■•  V\*'l    •  . 

ENVIRONMENTAL  SURVEY  ON  'i::^:K' 

GULF-STANDARD  TRACT  C-a  v. 

Date  of  Sunrey:  7''^2^Tl  . 

Si\,Q\Cr/0        i^O  ^L^^d^-i^  tDctCJI   ,  Parameters  (Area)  Surveyed: -  ' 

The  subject  site  has  been  surveyed  for  environmental  baseline  conditions  and  the 
findings  are  as  follows: 

1.  Terrestrial:  ^Co^!<t  <^S    d/^SC^^^^ ^'    C-^  O        ^f\*e  \/u.t^4^^e/lAr/'CA^   »b 

2.  Wildlifei       "    '*      '*      '  * 


3.  Aquatic:    no    F^^ptr  vjq^f^A^  ji^^^^^i^r^ 


Method  Used: 
1.  Terrestrial: 


2.  Wildlife: 


".  3«  Aquatic: 


Recommendations : 


joh^tct^  i^^'  cA^^*i  Jn  rOcA/J, 


fljbL(r(  [(](,, 


.^.,\ 


(^rd/K' 


Dave  Wins  or  Dr.  Alan  Olson 

Environmental  Ecologist  ^        .  '    ^       Archeologist 

Observer 


Alu .1 II .( M jf y ;  I «  ;m,  •  -.i n •  viiV. iW-  ■,...; < 
(:iii.i'-.Tr.v:n.\t;:*  fi!M:r   «:-.n 


Ibtc  of  r.iimv:_viuLY.2:0,l^±:_ 

S\\c.: C  H  lf^_  J5  _15r ♦   P.Mr;i::ict  (MT.  rArori)  r,utvf  ycd:  ^QQ^  R  ,•  fiOAD  35*^ 


The  luibjcct   rilf  li.'i.-.  bcrn  survey cd  ;inil  tlio  rimlin[',s  arc  nr,  foHcwr.: 


\ 


Metlicxl  Used: 

Surface       soRviisy. 


Recoinmcndations ; 

A^HAgOLOqlCAiLV^     1H€      ROADS    ^    -Slt^^     ARC    CLCA15.€P    1=0^ 


0St3gRvjgD.    uivAb\€TiCs      HA<.    t>>gf:t:^   hYmt=\cip  A^i)r  ^me  horses. 


Dave  Winsor 
Terrestrial  Hcologist 
Observer 


r  ■  -»»  . 


t::^^..^^^!^^,^^ 


Dr.  Alan  Olson 

Archeologist 

Purveyor 
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ENVIRONMEm'AL  SURVEY  ON         \ 
GULF-STANDARD  TRACT  C-a 


Date  of  Survey:    7' ^^'7^  ;  jcfhol-corrnljr^o^^^ 

Site:  (I'/l  i  O^^^^X^   road%      ,  Parameters  (Area)  Surveyed : ^00  tro^-i ^ of  Vx)ri> 


The  subject  site  has  been  surveyed  for  environmental  baseline  conditions  and  the 
findings  are  as  follows : 

1.    'lQTr^str'\2l\l/Cif'l(o\ifA,'- KSo.tfchr^ktnhihvUM^Ju:^   U)(^ac(d(A*^aj^^fi€jCX(X 
.    2.     Wildlife:  ^y(yt.r^ls^^<c<AAJiMs    I'frX  'i(  A^i4^id.a^^(H'/^  /li/cs/^Jk^,  /ftuAd^  •  ' 


3.     Aquatic:    /^Q     U)^^^^    t^    A/'yLCj 


1 


Method  Used: 
1.  Terrestrial: 


2.  Wildlife: 


3.  Aquatic: 


.  *^     Reccninendations:  i&/^C^t*d:/^*/^  i^^^^^J^oK^'M.f.  CaajL  iSActu/U^^ 


%)CUa0(  IJllpr^ 


On^^^ 


Dave  Winsor  Or.  Alan  Olson 

Environnental  Ecologist  .     ,  Archeulogist 

Obser/er 


•  V  ^  1*'         - '  /  •'  • 


ENVIRONMENTAL  SURVEY  ON 
GULF-STANDARD  TRACT  C-a 


Date  of  Survey;    7"^^' 7^ •  soHcom-^^r  hccr-^^k 

.    Site :  C-iS'^ o<ccc^\    tgacf ,  Parameters  (Area)  Surveyed ;  4t 0  '>o  QfC  ^ rrjf  h^ 

The  subject  site  has  been  surveyed  for  environmental  baseline  conditions  and  the 
findings  are  as  follows:  I 

1«     Terrestrial:  ^po^r^^^J/q -^//y  »f'///^/''y -?/••  ^^"v  ,    /^>1:/^/^1  r^  y^i^     '■ 
T  '■'  2,     Wildlife:   t^>>^U;^iA *y^  rf\   /Wa^^»-,    (^UlA   .  f^Ccc/^^^^*^ .  cJ'/}*>^^4^a^S    '/W^'uyfsJXjUA/icJ^ 

^i^du.^o/^  <^  //z^^iA^  dee  ^vy  \ • 

'.  3.  Aquatic:  (MlJhM^k  ^v^U^C^  f'ini/t-i/t^    ^b  M)i^j(p\     ^r^    rcu^-^^'f 


Method  Used: 

1.  Terrestrial: 

2.  Wildlife: 

3.  Aquatic: 


Recoimendations 


•    pr^t^U^  *^  i^fK  ^itUC^  »yu>  (cAc^xS 


J» 


f^dmd  hjt 


(^iOft 


Dave  Winsor  Dr.  Alan  Olson 

Enviroimental  Ecologist  ,  Azcheologist 

,         '  Obseiver 


AHOii.l^in-.ICM,  Sin^VIY  ON 
ail.1--^iiAM),\ia>  TIUCT     C-a 


Date  of  Sut-vcy:  ^^^^^VC'^'fM^ 

Site: ^x^    -h'^'^A^/^^^  ]>araiiiotcrs  (Area)  Surveyed:     ^OO ' R 

Die  subject  f-itc  has  been  surveyed  and  the  findings  are  as  follov;s: 

>V  BA^\M  ^    3a)-4(X)'     13gL/^W    l^\0^e  TOPS. 

Rl€-6^TKJ4^     A^C4^ACDLOGiCALLy 


Method  Used: 


Reccmmendat  ions : 


NJ^rALLA-r\nwi    ^     ^QOlPtsAP.M-r 


Dave  Winsor 
Terrestrial  !  colonist 
Observer 


^:^.^^d^^ 


lg^>x 


Dr.  Alan  Olson 

Archeologist 

Surveyor 


Date  of  Sunvy:J^)^]3:„51^:}^ 

c-,^.  K/  ,  ,  l';iram(>tors   (Area)  Sun'cyiHl:  J^lS^L^S:::-- 


Tl\c  sul^icct  -.itr  has  luvn  surveyed  luid  the  finclings  are  a-<   foHov/s: 

'    ^"A^^A._J-^^-^'^^-^    ^-^^      MDRTVr   P^^1NA6    stovg 


Methcxl  I!  c\l: 


Recor.mieiiJ.a*  'om    ; 


.^^...-^^^ 


Uarc  Win -or  Dr.  Alan  Olson 

_         ,..,.•-.  ArrheoloPist 
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Date  of  f:ur\    •-  ■    ^^^Z^^Yl^-.'S^^l'^^  Vr 

Silo:_  Ky\3 ,   l'.-ir:i;:u^t -Tr.   fArorij  Sui-ycyca:      i>(yC)^    'j^ 

Tlio  subiorl    sil'.^  has  lu^ni  sur\;o\-oJ  antl  tbo   fimlinr,:;  arc  n,    follovys: 
^^IT  E'      LC^LA^c-O     AT     TH^    1  (^ TeV-"':^-e 6  nns^   <^V^     A 

"^T€^P    )A:jN2-t>a        TAcCiMG:^    l^\OG^r    ^AC-^      AV^t^    ^Vt(^ 


VJAUty      BoTTorvN..     KV^     tlNJD<Mr=.-i>   Ai^BA^jCiLX2j^ir-A.UJ^ 


Mcthcxi  1'  cJ: 


RccoinnifjKia;     ■:' 


^ 


^^..-.^^^r^^^^x 


iKuv  Kin  or  Dr.  Man  Olson 

TcrrcMi     li   icoloi'.ist  Archcologist 

Obscrvor  Suivcyor 


J  (•' 


M^-i  A  L  L  AT  ir  r  .        ".-f  i^ .  T    .. ECiOi  *  ^vv_.>>\  >     Av.  ^..V.Ol^S^ 


^i^^.<-^^i^j?^ 


''   ■      ■  ..;. .    A  I. '-a  ni;.on 

i<-i        '  •    '  ^ ,    }  -   >  loo  I :  ;. 


\ 


• 


AK(  ■      ■   •       ":    ■  incV!  V  ^r>; 


ciM.'    •     'V''''   '  i  ■■\r\     ( 


c  ^ 


'llic  suhiort    :ii''  li.i-    I  (''P  ^  un'cvT.l  and  tli(^   f'indiiiii;;   arc  a      rollcr.vs: 


Method  n.^  :: 

\.a"'v  ;a-  e     •^'..1.  v^/ ___._ : 


Rcco;;:j;i':i.  :■;:       i 


y^^..^^^^^^. 


V^^^ 


l^-'-'^    K'in.-r  Dr.  Al-in  Olson 

Teri(:.i;t.;     .o'n'.'.ist  Archcologist 

Obscrvi.  :  SuiTcyor 


• 


B 


\i.'i  '  ■     •■    ii ,  I ,  ■  '    ■  ,  i'v !  V 


(■.'i  ■      •    ,     ■        .      I     II    ',>■  I        ■      ;i 


Sit,:^     jSd"  —  '    l':ir;i;!u>t(  i:.    ( Ar.vi )  .Survcycil:    tV^'Tj^ 

£ioL2T4i- _    lv\  _T~. vi^,.^.tv^k.^ .Q^Ni_I-^3S^jv.LNv Ai^:.-.c:^..^. ., 
"T'Vte-' 'ljx'i^^^^^)i^'OL^f:^_.^^Q£^^ 


MctlioJ  H:      ': 


Vk(-L-._  ivVx7....I:C.  "1^  Vw'i^. 


.^^r^^^^^^^r^^^^.^ 


J^>-'    '•■•i!!  Dr.   Alan  Olson 

^        TciT'     t  ;  .'lii'iit  Arrhoologist 

01)seiA\:  FiKvcyor 


Tlu'   Mil'ii-'  ;       '■  '      '    >      '     1  ••      i,;-v.  \-i  J   ;iii.I    llu''    r  i  ivi  i  ri;,;;'.   .■|-"   :)      ;  •  il  1  (r.."-. : 

"..  lU' Lr<:A'.Tt--O.....Lt:^_._  A_.l^t-^.  .Ag&CJvO . 

Mothr.l  '■       '; 

. ..     :...o.i  i^^l:     ':.'.^^:  -t  V 


Rccc- 


1      t 


ii^z.  .^.<.   v':^ .     :-rA.i    txcc^.ir; 


^:Z^^^^4^^ 


i-  V. 

'JF        Ohsoi; 


Dr.   Al.iii  Ol.'-on 
Sui-v'tn'or 


# 


D 


1^ 


Ki  ■'       .A^  ^   H  A  t  ,c. c  r. . (^.  \ C  A  L-     rA^Te'^ '  \  A  L^    F<^  C'^  \  O 


,x?PAcr     oc^:\if.y 


V^'-mAi  t  A-\  v:^' ^N     '~^'    l^vCnFr-zNvTAT'     MAy   i'prx^^O. 


Z^^^.^^^^^:^ 


V 


f> 


WARNING 
NOTICE 


I'M 


r'ii.  :jji3toric  Horse  Trap 


1 1  .-i.-ii '. '  ■(■ 


CAri'.-i)  .'mi^' 


!(■'/<■ 


ca   20U  yds  E-W, 
iOu  yds  N»S 


Tho 


.ll!"\':  'Vi 


,'111. 


lie    fi  lu!  ill)'.:;   :\ri-   -is    (o  !  I  ir 


&i4e-loG.ated  lramedifid:ely  south  0_f. the.  present  access  road  on  Dead  Horse 
Ridte^   in  the^^  of  Ne|  of  Sec.   29,   R99W,   TlS,   approximately  1  mile 
^  of  ?h^  location  of  Station  Mr     Tne_siteXs  ^  winged  horse  trap 
with  cable  reinforcement  and  a  eaten  and  holdin?  corral  that   is  also 
oAble  reinforced  using  natural  trees,  aM^aAditional  wooden_ elements. 
Tna   site   is  not   terribly  old  and  has  not   been  used  for   some  time,   out 
iZ^il  a  gSod  stite  of  preservation   and   should  not  be  damaged.     Tne 
Irea  nat  also  been  extensively  usedas  a-deer  "c-aW-arer  wlt^^xtendant 
SasiL._  Any  expansion  pf^.the  presentjpoad  to  the   souiawould  present 
a  danger  to  the    site. 

Method  li.  '   '■ 
y  Surface   Survey.       


Rcco-.iinion.l-it  \^  ■:'■:: : 

That  this  area  be  flagged  out  and  avoided  prior  to   tne   time   of  road 

expaasiom     Tne- -el ^e- -i-«  easily-recognlzablfl  and  ahould  present  no — 
problem. 


iSfe^s, 


Dave  V,'in.'-or 

ToTTorl  i' ;  '  1    i-.coln  'ist 


Dr.  Alan  Olson 
Archeologist 


(  I 


, .  I . 


Sz 


5oo"R, 


I)       M,  •■.      ,     '  '    :  i,,      (     ,    !  ,,,,..       |>. 


No     A^CHA&0(_o<^\cA.U    MA-T£r>\AL,    FOOHn^ 


I'occ.-rii'  P 


.1. 


.--J^"STALLAT:LQbi.._CP.^iEQovEiyEl^TLjW^^ 


.^2^^:^^^ 


'ioji(.t/i..       r.',,,i,--j  Hr.  A  Inn  Olson 


c 


% 


AU(;iiidiix;!r,Ai  '-iikvi.v  on 
(aii,i--;iTANi)\iM)  Ti!.\(:r    c-a 


Date  of  Survey:     3g:fT  (o    f\y\ 

Site: \d3 »  I'arnmotors  (Area )  Su rvcy cd :    30Q '  1^ 

The  subject   site  ha.s  lu^cn  survcyod  aiul  the  findings  are  as  follows: 


Method  Used: 


Recoinmendat  i  on  s 

d 


-^i^-sTgLC-noN     MAY  -PRcxc^en 


,::^^^^^^^^A^ 


^h       Dave  Wmsor  Dr.  Alan  Olson 

-^       Terrestrial  F.cologist  Archeologist 

Observer  Surveyor 


ARllII.OI/V.lCM.  .';ilK\'!;V  f)N 
fiUi.l'-STANDAKI)  TRACT     C-a 


Date  of  Survey: 
Sitc:__54-_ 


kj^nJr 


_,  Parnmctcrs  (Area)  Surveyed:    ^5cO"^ 


Tlie  subject  site  has  ]->ecn  surveyed  and  the  findings  are  as  follavs: 


Method  Used: 

.5 ^^xff^Aoc  ^L;R.^y 


Recommendat  i  ons : 


4^p 


Dave  Wins or 
Terrestrial  F.coiogist 


Observer 


.<^^^-^^^- 


Dr.  Alan  Olson 

Archeologist 

Surveyor 


( 


I' 


'% 


AKdii.OMx.icM,  ':iirA'i;v  0.\' 
(;iii.i'-:;TAN'nA!;!)  rincr    c-a 


Date 


-  of  Siwx'cx:      J5^-^T-  4-    I'^^l 


^LM: 


Site:  "^gj ,  I'arnmotcrs   fA rea )  Su fvcy ed :     5CO'  R 

TIic  sul-)j(T't  site  lias  been  surveyed  and  Ihe  findings  arc  as   fol]ov;s: 

. V^^G.PkV\<^'^. 


Method  Used: 

3  ^OfclVAC^       SoR^v^ev 


Recoinmcndat  ions: 


^^5:C^.^^^^2^ 


^        Dave  Winsor  Dr.  Man  Olson 

Terrestrial  P.cologist  Archeologist 

Observer  Surveyor 


{ 


AK(ii]:()i,(x;i(;.\i.  sin  why  on 

^  QJ LF- ST ANDAIM)  TRACT     C-.'i 

Date  of  Suna-y:  ^>OPT   4  1^~?4- 

Site:  McT-^eouoGvrAv.'STA.  ^^      Parnmotcrs  (Area)  Surveyed:  500  '  H-. 

Tlie  subject  site  has  been  surveyed  and  the  findings  are  as  follov;s: 

HcW   '5>\Te       {.OCA'V'rJ:>     AT     W    ^MO    OV    vJV\A"r    AVP^tAT^S 

\F    Access    ^^^  Si-\^    locA-nor-A  tp-ollo\a^s   TvVt:  vo6\cau  i:>o(JT£; 

Method  Used: 


Recommendations : 


Dave  Winsor  Dr.  Al^  Olson 

Terrestrial  Ecologist  Archeologist 

Observer  Surveyor 


V 


e 


(  .!  ^i 


l).i!c    of    <ur>-.  >        SepT^^l^l^ 

f.ito:       M2-       S\0  .    i',!r:i::i.>;(  1-    (Atr-.i  j  .'jirvyc,!-    "^O^'R 


Mctliovl  U:n  ': 


Reconmiinndnt  io!i."  ; 


x^^.,^^^^..^ 


^     Dave  Wins..r  ])^-.  Mnn  Olson 

Torror.tr;  li    .■■.roioi'/isl  Archooloj^ist 

01)S(']-«.M  ; 


c 


AR(iii:oi,(x;u;.\!.  .sukviy  on 
c:iii.r-ST/\Niv\pn  '\\i\c:\    c-a 

Date  of  Sun^-y:   ^^^fr^V  ^  i'^'W 

Sitc:  /\A  \ 5  l\'irc'iiiK;tcrs  (Area)  Surveyed:    "^0(9'  "R^ 

Tlie  subject  site  has  liccii  surveyed  and  the  findings  are  as  follows: 

Af^^^eK    ^och^^co  ov^    Mo^TVr  f^dNA6  slot-^ 


Method  Used: 


Recommendat  i  on  s : 


^^^..^-^.^^^ 


m  Dave  Winsor  Dr.  Alan  Olson 

^     Terrestrial  Ecologist  Archeologist 

Observer  Surveyor 


J 


ARQn'.oi,(x;i(;.M.  siiuviiY  on 

(Dl,F-SrAXn/\i:i)  TRACT     C-n 


Date  of  Sui-vcy:   ^^SeT^  ^1^1^ 

Site: K/\3 ,  I'arainctcrs  (Area)  .Surveyed:     'i>00^   "^^ 

The  subject  site  has  been  surveyed  aiid  the  findings  are  ns  follov'/s: 

^^X'X'e      LCXA^e-O     AT     THIS    1  Ni T€^^-e^-nnvO   <^V^     A 

"gvT^^P    b^t^T^A       ^^Cll^G^    l^\Oy-V^AC^^     A>^t:>    -^H^ 

NJAu^y    Bcrrrorvs. K\o fiNpf7s\r^i>  af^h^'^c>\  or^irALL^' 


Method  Used: 


Recommendations : 


.-^^.^-^^^r^^t^ 


Dave  Winsor  Dr.  Alan  Olson 

'^  Terrestrial  P.cologist  Archeologist 

Observer  Surveyor 


t^ 


fl)  ;  auqii:ol{x.ii:al  sinaiiv  on 

(aii,i:-s['Ai\'i)/\i;i>  ti^act   c-a 

Date  or  Surv-cy :  ""^^^^T^"^  Hlj- 

Sitc:  'S^    ■¥^'^A^^s',  ]\'ir:mictcrs  (Area)  Surveyed:    3(DO'R 

Tlie  subject  site  has  l^een  surveyed  ajid  the  findings  arc  as  follows: 

>V  15A-3\M  ^    3^-4QD'     &^iaW    'R\0G^^  -tops. 

Kl^6^T-NJf:'     A^O-^AgDLOC-.lCALLy 


Method  Used: 


Recommendat  i  on  s : 


2g^>x 


'  Dave  Winsor  Dr.  Alan  Olson 

Terrestrial  Ecologist  Archeologist 

Observer  Surveyor 


i 


^ 


e 


J 


LIMNETICS,  INC. 

environmental     consultant 


::h:ceived 


February  4,   1975  •  -" .  1  0  15?5 

OFFfCf  Of 

^•^^.  OIL  CS'AU  SITOWSOI 
D-311  LS.    G.S. 

74-948 
File  14.3 


Mr.  Dale  R.  Andrus 

State  Director 

Bureau  of  Land  Management 

Room  700 

Colorado  State  Bank  Building 

1600  S.  Broadway 

Denver,  CO      80202 


Dear  Mr.  Andrus: 

Enclosed  is  a  copy  of  the  archaeological  survey  made  by  Cal  Jennings 
on  December  3.    This  survey  was  made  to  report  on  the  three  exclosure 
pens  in  the  process  of  construction  on  Tract  Ca.    It  is  my  understanding 
these  copies  have  already  been  submitted  to  your  office  on  December  17, 
but  unfortunately  our  contractor,  ECI  has  just  forwarded  this  information 
to  our  office. 

The  results  of  this  survey  indicated  that  no  notable  or  significant 
archaeological  items  were  uncovered. 

If  you  have  any  questions  on  Mr.  Jennings  report,  please  get  in  touch 
with  me. 

Si;Kjerely, 

Donald  R.  iviillert, 
Project  Manager 
DRM/bj 

cc:         Mr.  Ed  Sandel^ 
Dr.  Olson 
Dr.  Schwendinger 
Dr.  Harmsworth 


qn^^   Cict    kt.n.,nn   Auoniio     Honwor     m  RHPT?    .    D^w,rlo   Tm/';7n CDt^iD 


J 


* 


r  '       (' 

REPORT  ON  THE  CULTURAL   RESOURCES  OF 
THREE  EXCLOSURE  PENS  NEAR  THE  Ca  OIL  SHALE  LEASE  TRACT 

Laboratory  of  Public  Archaeology 

Colorado  State  University 

Project  No.   74-10 

Rio  Blanco  County 

The  following  is  a  report  on  an  archaeological   survey  conducted 
by  the  Laboratory  of.  Public  Archaeology  for  Ecology  Consultants,   Inc., 
in  the  Piceance  Basin  of  northwestern  Colorado.     Authorization  to  do 
the  field  work  comes  under  Federal  Antiquities  Permit  74-C0-55,  issued 
to  Colorado  State  University  by  the  Bureau  of  Land  Management^  U.S. 
Department  of  the  Interior.     The  reconnaissance,  which  examined  two 
sites  proposed  for  pen  consturction  and  a  third  at  which  the  pen  had 
already  been  built,  was  designed  to  assess  the  nature  and  extent  of  the 
cultural   resources  likely  to  be  affected  by  construction  of  the  pens. 
The  resource  would  manifest  itself  in  the  form  of  artifacts  and/or 
architectural   features  left  behind  by  aboriginal   or  early  Euro-american 
occupants  of  the  area. 
Man-Days  Input 

The  field  work  was  undertaken  and  completed  on  December  3,  1974, 
at  the  cost  of  one  man-day  labor.     Another  two  man-days  were  involved 
in  the  preparation  for  the  porject  and  report  writing. 
Description  of  the  Exclosure  Pens 

Exclosure  Pen  No.   1 :     This  pen  is  located  in  T2S,  R99W,  SWSE  of 
Sec.  5  and  NWNE  of  Sec.  8.     (UTM  coordinates:     4419220m  N,  711600m  E.) 
The  pen  is  on  a  northeast  facing  slope  overlooking  Boxelder  Gulch.     The 
locality  produced  no  evidence  of  cultural   resources. 

Exclosure  Pen  No.   2:     Pen  2  is  located  in  T2S,   R99W,  SWNE  of  Sec.  7. 
(UTM  coordinates:     4418480m  N,  710150m  S.)     Proposed  Pen  No.   2,  situated  on  the 


t 


northern  slope  of  an  unnamed  ridge  to  the  south  of  Corral  Gulch,  was 
not  demarcated  at  the  time  of  the  survey.     Consequently,  the  survey 
was  conducted  along  fence  lines  flagged  at  the  time  of  the  archaeologi- 
cal  reconnaissance.     No  archaeological   sites  or  materials  were  discover- 
ed in  the  projected  construction  area. 

Exclosure  Pen  No.   3     TIS  R99W  Sec.   29  NENE.     UTM  Coordinates: 
4424000M  N.,  711800M  E..     Proposed  Exclosure  Pen  No.   3,  located  on  the 
northeastern  slope  of  Dead  Horse  Ridge  adjacent  to  Big  Duck  Creek,  was 
also  void  of  flagging.     The  projected  area  of  construction  and  fence 
lines  were  laid  out,  after  which  the  survey  was  conducted.     Archaeologi- 
cal materials  and  sites  were  absent  within  the  confines  and  fence  lines 
of  the  proposed  exclosure  pen. 
Conclusion 

An  absence  of  archaeological  sites,  materials,  or  significant  cul- 
tural  resources  within  the  proposed  and  constructed  areas  of  the  exclo- 
sure pens,  numbered  #1,  #2  and  #3,  precludes  any  recommendation  of  a 
mitigating  nature.     On  archaeological   grounds,  the  clearance  for  the 

« 

initiation  of  construction  activity  is  hereby  granted. 


Submitted  by: 
Robert  W.  Leonard 
December  9,  1974 
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2.5.5 


# 


2.5.3  RE  VEGETATION 

2.5.3.1     Objectives 
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In  accordance  with  good  rehabilitation  practices,  to  meet  the 
lease  stipulations,  and  as  an  obligation  to  mitigate  environmental 
impacts  due  to  mining  and  processing  operations,  all  portions 
of  lands  which  have  been  disturbed  by  these  operations  will  be 
revegetated.    This  includes  the  temporary  revegetation  of 
processed  oil  shale,  overburden  and  topsoil  stockpiles;  and 
the  establishment  of  a  stable  ecosystem  on  the  spent  shale - 
overburden-topsoil  rehabilitation  sites  and  the  sites  with 
minor  surface  disturbances  (e.g.,  corehole  pads  and  access 
roads) . 

The  revegetation  research  program  must  address  and  provide 
answers  to  engineering  problems  directly  related  to  the 
disposal  of  spent  shale  which  will  allow  Rio  Blanco  to  take 
the  necessary  steps  to  develop  a  viable  rehabilitation  program. 


2.5.3.2      Methods 


In  the  development  of  a  revegetation  program  of  this  magnitude, 
historical  information  must  be  obtained  through  a  literature 
review  and  search.    Prior  to  the  initiation  of  the  Tract  Ca 
studies,  abstracts  and  periodicals  obtained  must  be  accumulated, 
stored,  abstracted  and  summarized  to  identify  experimental 
designs  which  have  been  successfully  used  in  revegetation 
studies.    Areas  \^^ere  additional  field  and  laboratory  experi- 
mental studies  must  be  performed  will  be  defined.    Through 
literature  review,  feasibility  of  certain  revegetation  pro- 
grams and  qualified  investigators  can  be  identified.    Prior 
established  field  sites  will  be  visited,  inspected,  and  evaluated. 
The  studies  in  this  revegetation  program  will  be  directly 
related  to  the  mining  and  processing  methods  used  in  the 
Tract  Ca  operation,  and  the  effects  of  local  geology,  climatology 
and  revegetation. 

During  the  late  spring  and  summer  of  1975,   various  types  of 
revegetation  studies  will  be  initiated  on  Tract  Ca.    Some  of 
the  revegetation  studies  presently  under  consideration  are: 

1)    The  reseeding  of  disturbed  areas,  such  as  corehole 
pads,  with  mixtures  of  native  and  exotic  grasses,  and 
other  corehole  pads  with  mixtures  of  grasses,  native 
forbs  and  shrubs.    This  seeding  will  be  accomplished 
after  the  area  has  been  reshaped. 

The  purpose  of  these  and  other  studies  is  to  determine 
procedures  and  methods  which  may  be  used  in  the  future 
for  revegetation  of  areas  with  minor  surface  disturbances. 
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These  studies  may  identify  various  seeds  which  will 
germinate  and  grow  under  natural  conditions,  without 
additional  water  and  utilizing  native  topsoil  as  a 
growing  medium.    Other  studies  will  determine  the 
water  requirements  of  these  plants  through  water  amendment 
plots  established  on  the  corehole  pads.    Some  of  the  pads 
will  be  mulched  after  seeding  to  assess  the  benefits  of 
mulch  covers  on  seed  germination  and  establishment, 
and  erosion  control  in  this  area. 

2)  The  many  sites  within  the  area  of  the  leased  tract 
which  have  been  subjected  to  various  types  of  disturbances 
in  the  past  years  will  be  studied.    These  disturbed  sites 
(e.g.,  air  strips,  drill  pads,  old  roads,  pipleine 
corridors)  may  offer  an  immediate  view  of  the  natural 
sequence  of  revegetation,  through  comparison  of  species 
composition  on  sites  disturbed  at  different  times. 
Estimates  of  the  time  necessary  for  different  stages  of 
succession  on  various  soil  types  can  be  made  from  these 
comparisons.    This  information  will  be  useful  in  evalua- 
ting revegetation  programs  for  this  region. 

3)  Spent  shale  from  different  retorting  methods  will  be 
used  for  the  study  of  temporary  revegetation  of  spent 
shale  piles  to  determine  the  effects  of  underlying  spent 
shale  on  the  germination  and  growth  of  native  and  exotic 
plants  in  overburden.    A  portion  of  this  study  will  be 
carried  out  in  the  laboratory. 


2.5.3.3      Results 


The  results  from  literature  surveys,  site  inspections,  and 
experimental  plots  should  answer  the  following  questions: 

1)  What  are  the  effects  of  wind  and  water  erosion  on  spent 
shale  overburden  and  topsoil? 

2)  What  is  the  quantity  and  quality  of  water  required  for 
revegetation  and  how  long  will  it  need  be  applied  for  success- 
ful establishment  of  plants? 

3)  How  much  overburden  and  topsoil  is  available?  What  are 
their  physical  and  chemical  characteristics?  What  are  the 
optimal  mixtures  for  successful  plant  establishment? 
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4)  What  is  the  amount  and  depth  of  leaching  of  spent  shale 
and  the  effect  of  leachates  on  ground  water?  What  are  the 
tendencies  of  spent  shale  salts  to  move  to  the  surface  and 
their  effects  on  the  vegetation? 

5)  What  are  the  effects  of  soil  disruption  on  soil  flora  and 
fauna?  What  procedures  need  be  implemented  to  re-establish 
the  soil  system  prior  to,  or  concurrent  with,  revegetation 
activities? 

6)  What  is  the  plant  species  composition  of  the  proposed 
revegetation  community?  What  plant  species  should  be  used 
for  the  temporary  stabilization  of  the  stockpiles? 

7)  What  is  the  best  configuration  (degrees  of  slope,  aspect, 
terracing,  water  collection  areas,  etc.)  for  the  spent  shale 
disposal  site  to  assure  successful  revegetation? 

8)  What  are  the  effects  of  mulches,  fertilizers  and  water 
amendment  on  seed  germination  and  seedling  establishment? 

9)  Are  there  alternative  methods  for  establishing  native 
perennials  which  are  more  rapid  than  growing  from  seeds? 
Which  native  perennials  are  conducive  to  revegetation  propagation? 

Other  questions  will  arise  as  this  revegetation  program  progresses, 
The  flexibility  built  into  the  program  allows  for  emphasis  to 
be  shifted  to  new  and  important  questions  which  need  immediate 
attention.    Results  from  the  revegetation  research  program  will 
be  incorporated  into  the  overall  engineering  and  rehabilitation 
plans  and  will  be  outlined  as  a  preliminary  revegetation  program 
in  the  Detailed  Development  Plan. 
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TOXICOLOGY 


2.5.4.1     Objectives 


An  animal  testing  program  will  be  performed  to  evaluate  the 
environmental  health  effects  of  an  oil  shale  industry  and  to 
obtain  data  which  would  form  the  basis  for  a  sound  industrial 
hygiene  program.    The  proposed  plan  of  evaluation  is  designed 
to  meet  Rio  Bianco  Oil  Shale  Project's  most  immediate  needs 
of  defining  toxicity  problems,  primarily  as  they  relate  to  man. 

Materials  related  to  both  the  Tosco  II  and  the  Paraho  process 
will  be  evaluated.    Raw  oil  shale,  raw  organic  matter  (kerogen 
plus  extrac tables),  spent  shale  (TOSCO  II  and  Paraho),  total 
shale  oil  (TOSCO  11  and  Paraho),  and  water  extract  of  spent 
shale  will  be  included  in  the  tests. 


2.5.4.2     Methods 


9 


(a)         Toxicology  Screen: 


(b)         Subacute  toxicity 


(c)         Sensitization 


(d)         Chronic  toxicity 


(e)         90 -day  feeding  water 
extract  of  spent  shale 


-  acute  oral  and  inhalation  (rats) . 

-  acute  dermal  and  eye  (rabbits). 

-  two  week  dermal  test  in  rabbits. 

-  four  week  inhalation  —  2  species, 
(rats  and  monkeys);  one  concentration. 

-  Human  patch  tests  for  allergic 
contact  dermatitis  photosensitization. 

-  lifetime  skin  painting  in  mice  — 
groups  of  50  animals  including 
positive  and  negative  controls. 

-  two  year  inhalation  (3  test  levels, 
rats  and  monkeys,  dust  exposure, 
evaluations  to  include  clinical 
chemistry,  respiratory  physiology, 
pathology,  chemical  analyses  of 
tissues  and  chamber  dust  sampling.) 

-  3  levels  —  rats  and  dogs. 


2.5.4.3      Results 


The  toxicity  testing  program  will  begin  within  a  few  months.    Some 
test  results  will  be  available  within  a  few  months  after  start-up. 
The  more  significant  tests  (e.g.,  carcinogencity  by  skin  painting  and 
inhalation  toxicity)  require  80  weeks  and  2  years  respectively. 
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2.5.5  TRACE  METALS 


Trace  metal  analysis  will  be  performed  on  a  step-wise  basis. 
Soils  will  be  analyzed  for  metals.    If  any  are  found  in 
sufficient  quantities,  then  plants  will  be  analyzed.    If  sufficient 
amounts  are  found  in  plants,  then  a  first  level  herbivore  will 
be  analyzed  and  so  forth. 
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